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| PREFACE 


This report is one in a series prepared for the Ontario Round Table on Environment and 
Economy. The Round Table was established in 1988 by the Government of Ontario to create 
a provincial strategy for sustainable development--development that combines a_ healthy 
_ €nvironment with a healthy economy. The Honourable Ruth Grier, Minister of the 

- Environment, is its Chair, | foes | 


To assist in the creation of a sustainable development strategy, the Round Table established six 
task forces responsible for the Agriculture and Food, Energy and Minerals, Forestry, . 
Manufacturing, Transportation, and Urban Development and Commerce sectors. It also set up 
a Native People’s Circle to provide the Aboriginal perspective on sustainable development. 


The sectoral task forces were charged: with reporting to the Round Table on how best to begin 
to achieve sustainability in each sector within the context of the ‘six principles set out by the 
Round Table in its Challenge Paper. These are: : 


anticipation and prevention of environmental problems; 

the use of full cost accounting; - 
informed decision-making which reflects environmental impacts and long term Boalss: 
living off the interest and Reserving our "natural capital"; 

quality over quantity; and 

respect for nature ge ie Tights of future generations. 


- March 1992 | | 
To the Reader: 


The Transportation Sectoral Task Force was set up to examine the transportation sector and to 
make recommendations on implementing a sustainable development strategy to the Ontario 
Round Table on Environment and Economy. The members of. the Task Force are: 


Chair: Dale Martin, Councillor, Metropolitan Forno 
Members: Doreen Cachagee, Chief, Chapleau Cree, Native Circle Representative 
| Rosalind Cairncross, Environmental Consultant 
Judi Cohen, Assistant Manager, Engineering, Toronto Transit Commission 
Dave Guscott, Assistant Deputy Minister, Policy, Ministry of Transportation 
Phil Jessup, Director, Urban CO2 Project, International Council for Local | 
Environmental Initiatives 
Annie Labaj, National Representative, Education Department, ‘Canadian Auto 
Workers 
John McCullum, President, Transportation 2000/Ontario } | 
Jim McFarland, Vice President, Environment and Safety, Imperial Oil Limited 
Tayce Wakefield, Director, Public Relations, General Motors of Canada 


In this report, the members of the Task Force present their views on ways that government, non- 
government organizations, and private industry can best promote a healthy environment and 
economic development in the transportation sector. This report has been sent to all members 
of the Ontario Round Table on Environment and Economy. The Round Table is aware of the 
issues and recommendations it brings forward, and is currently preparing its own strategy 
. document for the Province of Ontario. 


Each Task F Force. was asked to consult with key stakeholders in documenting the state of the 
sector and developing its recommendations. The members of the Transportation Sector Task 
Force consulted with these stakeholders during the preparation of the draft version of this report 
and invited written comments on the completed draft. These comments were taken into 

consideration in the preparation of the final report. They are available to the public through the: 
Ontario Round Table. 


Transportation Sectoral Task Force 

Ontario Round Table on Environment and Economy 
790 Bay Street, Suite 1003 

Toronto, Ontario M7A 1Y7 


Telephone (416) 327-2032 


Fax. (416) 327-2197 
For long distance, call collect 
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Ms INTRODUCTION : £ | 


This report of the Transportation Sectoral Task Force of the Ontario Round Table on 
Environment and Economy describes the transportation sector in the province and outlines some 
of the options. for a sustainable - (os yeaeeote Strategy. ; 


Chapter I is a description of the transportation sector in Ontario, including the 
key environmental and economic issues. 


Chapter II. eatlines: the Task Force’s vision of an environmentally and 
economically sustainable transportation Bea The elements of this system 


ae 


- reduction of greenhouse gas emissions; 
- reduction of ground level ozone production; 
- increased use of renewable energy sources; 


__ -= improved energy efficiency; and 
= improvement of the province’s international economic conipetitiveness 


. through the development of new, state- of-the-art transportation technologies. 


Chapter Wi isa summary of the economic opportunities implicit i in this vision. 


‘Chapter IV isa summary of the key actions required to achieve the vision for f 


sustainable transportation. 


_ Appendix I oiitlines in detail the recommendations for actions towards a 


UN IMENTS paren any strategy for Ontario. 


: Repent II is a transportation sector data base. 


Appendix III includes information on the environmental effects of competing 
transportation modes. These include sample calculations of three modal shift 
scenarios which provide quantifiable results in terms of energy efficiency and 
pollution reductions.. They also include an example of a user position on a 
public policy issue. 3 | 


- Appendix IV is‘a aie of those identified as key stakeholders by the Task Force, 


and a list of those who responded to the completed draft report. 


_ This report is not intended to be a comprehensive strategy. for the transportation sector, but 
rather a "next steps" document which suggests some of the changes the sector must undertake 
to make its contribution to sustainable economic and social development. 


THE TRANSPORTATION SECTOR IN ONTARIO 


Sector Overview 


Ontario has for many decades been the economic and industrial hub of Canada. The 
province’s resource base includes water, minerals, forests, and wilderness in the north, 
and rich farmland and secondary industry in the south. Although southern Ontario makes 
up only 10 percent of the province by area, it contains 90 percent of the population, most 
of it in urban areas. 


The transportation sector is a major player in the economy of Ontario, with the frequency 
of movement of both people and goods well above the average for the developed world. 
The manufacture of transportation equipment, furthermore, contributes over 30 percent 
of the province’s exports and is Ontario’s single largest manufacturing sector. 


Some 90 percent of traffic in Ontario moves. along a narrow transportation: corridor 
between Windsor and Montreal which connects manufacturers, suppliers, and markets — 
in the US'as well as Canada. Links between northern and southern Ontario, in addition, 
provide southern manufacturers with a steady supply of raw materials, and northern 
ee to a lesser extent, with manufactured items from ae south. 


Much of this movement relies on roads. ‘Goods which used to be trarisported to meet the 


demands of relatively time-insensitive large stock-holding inventories on site are now 


being moved to meet commercial demand for time-sensitive, just-in-time delivery. Road 
transport has captured much of the goods movement in this corridor. Commuters rely 
on road systems as well as public transit for access to urban centres. In the last ten 
years, the number of cars on the road has increased, while the number of passengers per 


vehicle has decreased. Highways in and out of larger urban areas are often clogged with — 


vehicles carrying a single passenger. Over the last five years, intercity rail service has 
decreased, while air travel has increased. 


Transportation i in Southern Ontario can take advantage of economies of scale, especially 
in the densely populated and highly industrialized corridor between Windsor and the 
Quebec border. In this part of the province, public transit and high speed commuter 
train service, intercity passenger rail service and integrated road/rail goods movement — 
may all be viable options when the full economic social and environmental cost of each 
mode is taken into account, and international transportation links are well developed. 


In northern Ontario, low population density, community isolation, and vastly greater 


distances may make these options less feasible, and Northern residents rely to a greater 
extent on the road system for access to goods, jobs, economic opportunities, and cultural 
and social services--such as health care. However, integrated road/rail goods movement 
may have an increasing role to play. For isolated communities, rail offers limited access 
and air is often the only option for long distance travel, with local needs served by small 


| - = : . 


boats, snowmobiles, and even wallcne: Geographic isolation and greater distances in the 
north contribute to increased costs for area and for other goods and services. 


se Environmental Impacts a, 


The transportation sector in Ontario makes a considerable contribution to environmental 


problems. Per capita energy consumption in the province is one of the highest in the 
world; the transportation sector accounts for over a quarter of this energy. It also 
accounts for a proportional share of the negative environmental effects of fossil fuel use, 
including emissions of greenhouse gases that could cause global warming, ground level 


. ozone, and urban smog, and adverse effects on the health of humans, animals, and — 


ecosystems. 


Transportation accounts for about.a third of the carbon dioxide (CO2)--a major 
greenhouse gas (VHB, 1991)--in the atmosphere, and about a third of oxides of nitrogen 


- (NOx), and volatile organic compounds (VOCs)--both major contributors to ground level 


ozone. It also accounts for some two-thirds of the carbon monoxide (CO) in the 
atmosphere. These gases may escape from the tailpipe of all transportation modes, even 


_ during fuel refining and. distribution: There are roughly 4.6 million automobiles and 1 


million trucks registered in Ontario. Each automobile annually consumes an aes of 
75 GigaJoules of Soy and emits 4.7 tonnes of CO2. 


er 


The negative environmental impacts of fossil fuel aniston: include: | 


Global Warming: 


_ Climate experts predict that increased concentrations of the greenhouse gases CO2, CH4, 


N20, CFCs and ozone--almost all of which are produced in part by the transportation 


: sector--could lead to global warming with attendant pana to natural and human 


systems in some parts of the world. 


‘Reduced Air Quality: 


Oxides of Nitrogen (NOx) and volatile organic Soneiaas (V OCs) contribute’ to the 


formation of ground level ozone and smog. These substances reduce urban air quality, 
cause and aggravate health problems, and reduce crop yields. 


Destruction of the Upper Ozone pee 


The transportation sector contributes chlorofluorocarbons (CFCs) to the atmosphere 


through leakage from vehicle air conditioning units. CFCs are strongly implicated in the 
destruction of the upper. ozone layer which screens out cancer-causing ultraviolet rays. 


Consumption of N on-Renewable Resources: 


Fossil fuels are a non-renewable resources and over time will deplete. Per capita energy 
consumption in the province is higher than in most developed countries. A sustainable 
energy future for the world will require the i increasing development of renewable fuels. 
This is HUAN, for the transportation sector in Ontario since it accounts for 72% of the 
province’s soit ars nt of refined petroleum pied 


Other Environmental Problems: 


The transportation sector contributes to environmental damage in a number of other 
ways. Street cars and trolley buses run on electric power partly generated by fossil fuel — 
~ combustion with its.own set of environmental impacts, or in nuclear plants. which 
produce radioactive waste. Used vehicle fluids end up discarded because there is a lack 
of recycling alternatives. Waste products from the transportation sector--including used 

tires, waste oil, and vehicle bodies--are hazardous and/or take up space in landfill sites. 


7 Factors Affecting Trends i in 1 Transportation 


The development of the existing transportation system in Ontario has been influenced by 
a number of factors. 


_ Land use policies which concentrate employment in city centres and in isolated industrial 
parks, and concentrate housing in sprawling suburbs increase the need for private — 


automobiles. In Metropolitan Toronto, from 1979 to 1989, there was an estimated 78% Be 


increase in morning peak period inbound vehicle trips. Auto occupancy. during this same 
period decreased from 1.21 to 1.19 persons per car. By the mid 1990s, estimates one 
source, the average Toronto commuting time will be two hours. Dramatic reductions in 
pollution from individual automobiles have been offset by ever. increasing numbers of 
automobiles o on the road. 


Regulations in the U.S. have a powerful effect on the transportation sector in Ontario. 
Eighty percent of the vehicles manufactured in Ontario are exported to the United States, 


~~ and 80 percent of the vehicles sold in Ontario are manufactured in the We S. 


Automobile use is strongly raiuenced by oh has been called "our love affair with the 
automobile". To many drivers, the automobile is much more than a means of getting 
from one place to another. It offers comfort, convenience and flexibility--benefits which 
other forms of transportation often fail to supply. It is only when gasoline prices rise or 
fuel supplies are threatened that consumers demand more fuel-efficient vehicles pisiead 
of increased Performance. 


' Although income from permits, fines and gasoline taxes exceed provincial expenditures 
on construction and maintenance (from Min of Trans. letter), studies show that the use 
of roads and highways is generally underpriced (when costs of land, health etc. are taken 
into consideration?). This makes rail transportation relatively more expensive, and 
encourages the use of passenger automobiles and. transport trucks (T2000, 1989 and 
Me and demand. for aso of the road network. 


II. 


THE VISION 


The efficient movement a aiods and people is vital toa successful modern economy. 


In Ontario, the transportation sector is a major generator of economic activity and 


wealth. Furthermore, to individual consumers, the freedom and mobility offered by the 
transportation sector--specifically the automobile--are key components of a high quality — 
of life. ) 


The members of this task force believe that in order to realize the goals of social Be 
environmental health, and continued economic development, it is essential that there be _ 


_a shift in transportation activity and the production of transportation-related goods in the oe 
‘province. True sustainability must take into account the real cost of transportation, 


including the health costs associated with air pollution, the loss of BEE | due to’ 
congestion and stress, and personal i injury from vehicle accidents. 


- The transportation sector mance a. sipnincant contebutone to ground- eves air pollution ee 


and to increasing concentrations of greenhouse gases in the atmosphere. For this reason, 
the global community has targeted changes in this sector asa ney cope of 


improving the quality of the environment. 


The members of this task force believe it is possible to follow a path that successfully 
responds to both challenges--to develop sound environmental policies and practices which 
can encourage healthy economies and sustain international competitiveness. Examples | 
do exist of Canadian companies which have improved their economic performance after 
correcting app dann eh problems. | : 


The task force sees a future. i which the transportation sector plays an even greater role 


in the economic and social life of Ontario than it does today. At the same time ‘it 


believes the transportation sector can and must continue to. make significant contributions . 
towards restoring and maintaining the integrity of our environment. — | 


International concern over pollicon and energy consumption make the trend t to cleaner 


and more fuel-efficient vehicles virtually inevitable. The most successful economies of 


the future will be those that move goods and people efficiently with a minimal 

environmental impact. 3 | 
{ 

It i 1S re that we chart a course for the province of Ontario that puts us on the leading 

edge of these developments. By moving towards a more environmentally sensitive 

transportation system sooner, rather than later, Ontario offers its vehicle manufacturing 

industry an incentive to take the lead in the manufacture of the next generation of 


vehicles and transportation systems, with resulting economic opportunities. The-intent . 


must be’'to move the Ontario transportation sector forward as quickly as possible, without — 
undermining ‘its essential competitiveness. Change will be durable only if it brings with 
it economic progress and social al wellbeing. 


The elements of an environmentally arid economically sustainable transportation strategy 
for Ontario include: 


® _ reduction of greenhouse me emissions; 

Mine, | reduction of ercind level ozone production; 

we increased use of renewable energy sources; 

a... improved energy efficiency; and | 

w fiprovement of the province’ s international economic competitiveness through 


the development of new, state-of-the-art transportation technologies. 


The task force agrees that a sustainable transportation strategy should include the 
principles of social, intergenerational and regional equity. Cost burdens of any changes 
made to achieve a sustainable future should not fall disproportionately on oné group or 
_Yegion. A balance must be found between meeting environmental goals, meeting general 
demand for access to transportation and responding to the demands and aspirations of 
groups with Sia Bere Sasa needs. 


The move to a more environmentally rctimenie transportation system will require 
social, technological and institutional changes. These may include the development and 
exploitation of more environmentally benign transportation technology, and changes in 
the structure of cities which reduce the need for commuting. Social changes, such as the 

_ Yapid rise in the use of computer technology, may change work patterns and have an 
impact on transportation. | | 


The task force believes that the transformation of Ontario’s transportation sector to a new 
order of efficiency and sustainability will be achieved through a balanced strategy of 
regulations, market forces, and education. Pricing and taxation which reflects the real 
cost of each transportation option will be an important influence on choices. A strategic 
approach to land use and transportation planning will be another key component of a 
sustainable transportation strategy, along with a streamlined environmental assessment 
and review process. .Tools for change will likely include state-of-the-environment 
reporting and full cost accounting. 


The intent must be to move the Ontario economy and transportation sector forward 
without undermining its essential competitiveness. There is a fine line between being on 
the leading edge of change, with all of its benefits, and pee pore what the 


economy and society can sustain. 


Ii. 


ECONOMIC CONSTRAINTS AND OPPORTUNITIES 


The production of cars, trucks, railway equipment, transit vehicles, buses, and aircraft 
for export are important economic activities in Ontario. A very real fear exists that 
tougher Ontario pollution standards, policies, and labour regulations in this sector could 
hurt the province’s economic edge, at the cost of anu jobs, and loss of 
technical Fdretise 


These changes, however, also provide incentives for the transportation goods sector in 
the province. Ontario is already an innovator in the area of alternative fuels and the 
development of technology for accessible transit, light rapid transit, alternatively fuelled 
transit vehicles, infra-red emission scanning equipment and fleet management control 
systems. 


These areas offer opportunities to develop external markets. It is becoming more | 


‘commonplace for many countries, including developing countries,. to sign environmental — 


agreements. Furthermore, other North American jurisdictions, including California, plan 
to implement, by the end of the decade, programs to encourage the sale of vehicles - 
which can run on alternative fuels. : 


As it is sbeconine more and more likely that export markets will choose environmentally 
friendly products and technology--even at a slightly higher cost--Ontario’s existing and 
future trade agreements should be examined for Coney with the eas of 
sustainable development. 


IV. 


GETTING TOA SUSTAINABLE TRANSPORTATION SECTOR - 
STRATEGIC ACTIONS 


The high energy, Bile Dated! automobile-centred transportation system of Ontario 


is not sustainable. It exploits non-renewable fossil fuels, creates pollution and wastes, 
and is increasingly failing to fulfil its role of moving people and goods efficiently. 


Section IV describes the elements of a sustainable transportation future for Ontario. 
Although there is no magic formula for getting there, this task force recommends an 
approach which builds on current knowledge, technology, infrastructure and | decision- 
making processes. . 


Current knowledge of the state of the environment, and of the economic and 
environmental benefits and costs of specific actions is in some cases minimal. These 
existing policies and practices have, for the most part, been based on economic, 


technical, or operational needs, ‘even though they do, in some cases, also have 


environmental benefits. In many cases, an essentially intuitive or "common: sense" 
appreciation that some degree of environmental benefit will occur has Philonlege the 


adoption of an existing Policy or practice. 


‘The approach recommended by the task force includes: 


oo. _ improving vehicle performance; 
a | encouraging the use of alternative and reformulated fuels: 
ia ee influencing Aeneporiation demand patterns; 
: planning for sustainable transportation; 
: | Pea aate a shift towards transportation modes involving ete energy 


: Pe and emission levels; 


.. - managing waste from the Pon ee beans sector; 
- raforming’c consumers, manufacturers cuts sa ATE and 
8 ensuring regional and social equity. 
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IMPROVIN e VEHICLE PERFORMAN CE 


The auto ancusey has doubled new automobile fuel efficiency--to 8.2 L/100 k--over a ten 


year period. For each degree of improved energy efficiency, energy consumption and 
‘carbon dioxide are reduced in a one-to-one ratio. Assuming the continued use of 


gasoline, a doubling of fuel efficiency therefore halves ee emissions and energy | 
consumption per vehicle. 


Technological improvements have resulted in major reductions in vehicle emissions. 
Emissions of carbon monoxide (CO) and hydrocarbons (HC) from each car have been 
reduced 96% from uncontrolled levels on post-1988 ee year. vehicles while NOx 
emissions have been reduced by 75%. 


The federal government, which has jurisdiction in this area, and the auto industry are 
now discussing further reductions in the mid-90s to achieve an additional 2% reduction 
in HC emissions and an additional 14% reduction in NOx emissions from individual cars. 
As new, cleaner vehicles replace older ones on the road, it is projected that total 
emissions of NOx from the Canadian passenger car fleet will reduce by 57%, and total 
emissions of HC (VOCs) will reduce by 43% even with more vehicles on the road and 
more miles travelled (CCME NOx/VOC Management Plan, Phase I, November 1990). 
The challenge, nevertheless, continues to be the development of new technologies to 
reduce emissions of greenhouse gases and precursors of ground level ozone. 


This task force recommends that vehicle emissions performance be ee Puen 


higher fuel Siena standards for automobiles (no consensus reached); 
development of fuel efficiency standards for light trucks(no | consensus 
reached); 
a program to reduce diesel emissions from heavy trucks: 
a scrap program for old motor vehicles; 
mandatory maintenance inspections; 

. license fees based on vehicle efficiency and emissions ratings; 
a gas guzzler/sipper feebate program which. provides incentives to those who 
purchase fuel-efficient cars (not consensus amongst all members); 
labelling the fuel efficiency of new vehicles; : 
other market based approaches to reduce greenhouse gas emissions; 
improved vehicle operating practices; and 
research into oxides/nitrogen (NOx) chemistry. 


ENCOURAGING THE USE OF ALTERNATIVE AND REF ORMULATED FUELS 


Alternative fuels tide reformulated gasoline and diesel, propane and other liquified . 
petroleum gases, compressed natural gas, methanol, ethanol, hydrogen, and electricity - 
produced through the use of hydraulic, nuclear, and high efficiency fossil fuels. 


By switching to these alternatives the transportation sector may significantly reduce its 
contribution to emissions of greenhouse and other environmentally damaging gases. 


The task force recommendations in this area include: 


i] funding of an Tnteriational Tsangportatich Institute to do research and 
development on alternative fuels; : 
a State-of-the-art analysis of alternative fuels; 
development of standards for the independent evaluation of alternative fuels; 
adoption of the Phase I of the NOx/VOC Management Plan which requires the 
reformulation of gasoline during the summer months to help reduce ground 
level ozone; 


s development of a Fuels Strategy oe the publicly funded transportation sector; 
_ and . 
a development of an Economic Instruments action plan to pentance the technical 


and commercial potential of reformulated and alternative fuels. 
INFLUENCING THE DEMAND FOR AND USE OF THE AUTOMOBILE 


The goal of demand management strategies is to influence people to reduce travel, to 
travel during off-peak hours, and to shift to more -efficient modes of automobile 
transporiation. This can be accomplished in a variety of ways: 


High Occupancy Vehicle (HOV) lanes--for use during rush hour only by vehicles» 
carrying more than four passengers--increase the average volume a highway can carry 
by 10 to 15 percent. 


‘The introduction of paid parking where it was previously free, or removal of parking 


subsidies can reduce single-passenger driving by as much as 30 percent. 


Variable pricing charges drivers of Atomontles and trucks for the use of roads during 
peak periods and over long HEE 


The use. of centralized computers to control the network of traffic signals can reduce 
average travel time by 25 percent, delays by 15 percent, me use by 13 percent, and ~ 
emissions by 10 aha 


| Computerized traffic management systems that allow the driver, the vehicle, and the 


roadway to interact can reduce traffic congestion, total air pollution and energy 
consumption while allowing highways to handle up to 20 percent more volume. 


-Telecommuting--the movement of information instead of people--helps reduce energy use 


and traffic congestion, and improves air quality. 
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The task force suggests the following actions in the area of demand management: 


development of HOV systems; 

removal and reduction of parking incentives; 

encouragement of ridesharing; 

improvement of transportation pricing strategies; 

improvement of traffic flow; 

installation of Advanced Vehicle/Highway Systems; 

promotion of telecommunications; and — 

promotion of alternative working schedules, pe potal flexible aril hours. 


PLANNING FOR SUSTAINABLE TRANSPORTATION 


Land use and urban design policies have ; a powerful impact on transportation demand and 
supply, and changes to these policies are key, ong: -term solutions to an expanding 
transportation network. 


Lower density cities encourage higher per capita gasoline use and vice versa. At a 
residential density of 30-40 people per hectare a less-auto based, more transit oriented 
kind of urban transport tends to occur.. Mixed-use areas--combining residential with — 
commercial/industrial buildings--tend to have lower traffic and ee EET and 

more open space and retail activity. : 


An institutional and regulatory framework that supports long range planning--based on 
environmentally and economically sound policies and practices--is also a vital component 
of a sustainable transportation strategy. An integrated official plan also requires a 
consistent approach to transportation planning which combines roads and transit. 


The task force recommends that planning for sustainable transportation include: . 


Me amendment of the Planning Act to require the development of long term land 
use/transportation plans; ; 

a development of a growth management strategy for the Greater Toronto Area 
(GTA); 

# economic incentives and other market forces to expand transit yeeine and 


other environmentally sustainable forms of transportation; and 


municipal transportation planning. 


ENCOURAGING A SHIFT TO TRANSPORTATION ‘MODES INVOLVING 
LOWER ENERGY CONSUMPTION AND EMISSION LEVELS 


Air pollution and increasing concentrations, of greenhouse gases in the atmosphere are 
both linked-to the burning of fossil fuels. A shift to transportation modes that, when 
efficiently used, both consume less energy and create fewer emissions per passenger- 

kilometre, is considered a key component of a sustainable transportation strategy. 


SSS SSS 
This task force believes that for passenger movement, public transit modes--including 
buses, ferries, railroads, subways, rapid rail vehicles, light rail vehicles, and trolleys--can 
be more sustainable in general than the private automobile. Public transit can reduce 
congestion, emissions and energy use and contribute to sound economic development. 
One estimate suggests that, per passenger, public transit vehicles, on average, emit 50 


percent less CO2 than an average automobile and use 40-60 teat less energy per 
passenger mile. 


Bicycling, too, deserves support as it is the most energy efficient mode of transport. 
Each person who cycles instead of taking the car avoids releasing at least 2.6 pounds of. 
hydrocarbons, 20 pounds of carbon dioxide, and 1.6 see of NOx into the air per 
mile travelled. 


The choice of freight modes is governed largely by economics. intennodalityethe 
combination of rail for long distance movement of bulk goods and road for short distance 
. distribution of the same goods--would be the most sustainable option. 


Actions recommended by this task force to promote a shift to more environmentally 
sustainable modes of transportation include: 


7 development ofa long range, iaieeic plan for urban transit development i in 
the Greater Toronto Area (GTA); 

use of the existing GTA rail network for pid rail commuter service; 
consideration of the development of high speed rail services; 

adoption of a comprehensive provincial bicycle policy; and 

promotion of an intermodal system for moving sete 


6. MANAGING WASTE FROM THE TRANSPORTATION SECTOR 


The transportation sector Ser RuUtES many substances to the waste stream, including: 
old car and tires; waste from highway and road construction; salt runoff from deicing, 
which. runs off into waterways; and CFCs from auto air conditioning. The development 
of alternatives may provide economic possibilities. ene | 


The task force recommends that government encourage the transportation sector to: 


Sa develop a recyclable car; 
B eliminate the use of CFCs; and 
s use the "Four Rs" in the manufacture and use of transportation. 
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INFORMING DECISION-MAKERS. 
Sound informational polices can: 


raise the level of awareness of sustainable transportation practices; 


a encourage a shift in lifestyle and behaviour towards transportation choices with 
‘the lowest environmental impact; and 
8 identify economic benefits and opportunities Enperent in environmentally 3 


sustainable transportation policies. 
Accurate information is also one. of Be foundations of sound decision-making. 


In order to raise the awareness of consumers, business, manufacturers and policy makers, 
the task force recommends that the provincial government: 


develop a provincial data/information base; 

develop and track indicators of sustainability 

undertake a public education campaign; 

expand formal education programs and develop materials; and 
develop a public inventory of information related to sustainable development — 
as a rationale for all decisions in this sector. 


ENSURING REGIONAL AND SOCIAL EQUITY | 


The task force recognizes that access to transportation services and facilities is essential 
to the social and economic well-being of every resident of Ontario. | 


Substantial changes to the provincial economy, and to the lifestyles of Ontario residents 
will likely be required to achieve sustainable development. Major changes promoted in 
this report include: increased use of. alternative fuels; increased urban densities; 
incentives to transit and disincentives to one-person-per-car commuting. These and other 
changes are likely to have an impact on the automotive sector, currently a major force 
in the provincial economy. 


To ensure that such changes are accepted by individual Ontario residents, and that any 


trade-offs required are reasonable a sustainable transportation strategy must explicitly 


include information on social, economic and regional impacts. 


Geographic isolation and. greater distances in the’ north contribute to increased 
construction and operating costs for transportation systems, a different modal mix, and - 
higher costs for E0008 and services. 


-_—_ 
Any sustainable transportation strategy developed for Ontario will likely be worked out 
in tandem with the over-all provincial strategy for aboriginal self-government, and 
recommendations made here modified as this strategy evolves. The transfer of 
responsibilities and authorities from the provincial government to aboriginal peoples is 
an essential part of the process. In the transportation sector, this may give aboriginal 
peoples a new degree of control over services, facilities and infrastructure which provide 
access to aboriginal communities and traditional areas. Potential areas for future 
partnerships include the planning, design, construction, Bese) and maintenance of 
transportation infrastructure and systems. 


| In their 1987 report, the Ontario Advisory Councils on Senior Citizens and on the 
Physically Handicapped concluded that "the freedom to move is life itself". "No matter 
where you live in Ontario" says the report, "in northern communities, on Reserves or 
in rural or urban communities - transportation is the essential link between home, work, 
medical facilities, religious centres, shopping, volunteer and social activities. Without 
transportation many are denied the opportunity to be independent." | 


_ Although Ontario currently provides or supports a number of transportation services and 
facilities for persons with disabilities, there is a province-wide shortage--at the local, 
regional and inter-city level--of accessible transportation that can be used by all persons 
in a safe, dignified, and convenient fashion. 


The task force recommends that social and regional equity be observed through: 


& assessment of the benefits and costs of all components of a sustainable 

| transportation strategy by geographic region and for special groups; 

2 assessment of the economic, environmental, and social benefits and costs of 
all transportation initiatives and proposals; 

os annual reporting on the benefits and costs to northern Ontario of activities in 

the transportation sector; 

a comprehensive review of the transportation needs and potential for the north; 

s a strategy for delivery of coordinated integrated services to the north; 

a investigation into ways of increasing government support for and adding local 

} value to the northern economy; 

Beet review and amendment of legislation pertaining to aboriginal peoples and 
transportation; 

te assessment of the aerial for government/aboriginal partnerships in this 
sector; . 

5 promotion of training in the transportation sector; 

8 identification of the options for a new aboriginal transportation initiative; 

t review and amendment of criteria for government funding; 

& development of a process for considering picposas and initiatives from 
aboriginal peoples; 

s meeting the demands for accessible transportation; 
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development of programs and financial support mechanisms; 

development of procedures for ensuring coordination of services; 
investigation into the needs of families, in particular women and children, with 
respect to encouraging transit; and 

promotion of safer alternatives for women and children. 
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APPENDIX I: DETAILED TASK FORCE RECOMMENDATIONS 
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~ IMPROVING VEHICLE PERFORMANCE 


Improving Fuel Consumption Standards 


The Corporate Average Fuel Consumption (CAFC) program--in place in Canada since 
the late 1970s--is designed to improve fuel consumption in new automobiles through 
design changes and technological improvements. On average, the auto industry has 
exceeded the CAFC standards, even though the program is a voluntary one, and doubled 
new automobile fuel efficiency--to 8.2 L/100 k--over a ten year period. Since 1986, fuel 


economy gains have levelled out. Because the real price of gasoline was relatively 


constant from 1977 to 1990, the public has tended to demand mnprovenieas in vehicle 
performance a than improvements in fuel efficiency. 


For each degree of improved energy efficiency, energy consumption and carbon dioxide 


- are reduced in a one-to-one ratio. A doubling of fuel efficiency therefore halves CO2 


emissions and energy consumption per vehicle. 
Recommendations: 


1.1.1 That the Provincial poverninenty encourage the Federal government to 
implement separate CAFC standards for light trucks and vans. 


1.1.2 That the Provincial Government encourage the Federal Government to 
work with vehicle manufacturers to investigate the feasibility of increasing 
_ the corporate average fuel consumption standard from 8.6 1/100 k to 6.7 

1/100 k. . 


NOTE: There is not complete consensus of the task force members on_ these 


recommendations. General Motors strongly opposes the implementation of 
separate CAFC standards for light trucks and vans, and increasing the 
corporate average fuel consumption standards to 6.7 1/100 kilometres for 
several important reasons: | 


= The CAFC program disadvantages full-line manufacturers who employ 
500,000 people directly and indirectly in Ontario, without challenging the 
major automotive importers to make significant improvements in the fuel 
economy of the products they offer for sale in Ontario 


= CAFC does not in any way encourage consumers to alter their purchasing 
behaviour in favour of smaller cars. For example, although the Chevrolet 
Sprint/Pontiac Firefly was the most fuel efficient vehicle for sale in Canada 
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in 1991, it captured only 2. 5% of all vehicle sales, and the entire economy 
- market Segment captured only 15% of all new car sales. 


= Because improving the fuel efficiency of new cars aes them cheaper to 
- operate, studies indicate that people tend to travel more miles, offsetting the 
technological pss in the automobile. ; 


= There is no evidence to sae that a standard of 6. 7 1/100 kilometres is 
‘technically feasible. 


= According toa recent study by Charles River Associates of the U.S. CAFE 
program which is virtually identical to the Canadian CAFC program, 
"CAFE standards are an expensive way of reducing petroleum consumption. 
and carbon dioxide emissions; a number of alternative policies are available 
_ that will achieve the same policy objectives at substantially lower cost... 
Under assumptions about CAFE that represent most likely conditions, a 40 
-mpg CAFE standard would cost annually about $15 billion more than the 
lowest-cost policies." The study concludes that "A combination of | 
transportation management policies and energy tax increases would be ~ 
significantly less costly eth higher CAFE standards in reducing petroleum — 
use and CO2 emissions. ' . 


1.1.3 That producers of feeenoaating equipment continue to be challenged to 
improve the fuel efficiency of their phases | 


buproving Vehicle Emission Standards - 


Automobile manufacturers have made significant improvements in tailpipe emissions, in 
particular from cars and light duty trucks. Technological improvements have resulted 
in major reductions in vehicle emissions. Emissions of carbon monoxide (CO) and 
hydrocarbons (HC) from each car have been reduced 96% from uncontrolled levels on 
post-1988 model year vehicles. while NOx emissions have been reduced by 75%. 


The federal government, which has jurisdiction in this area, and the auto industry are 
now discussing further reductions in the mid-90s to achieve an additional 2% reduction 
in HC emissions and an additional 14% reduction in NOx emissions from individual cars. . 
As new, cleaner vehicles replace older ones on the road, it is projected that total 
emissions of NOx from the Canadian passenger car fleet will reduce by 57%, and total 
emissions of HC (VOC’s) will reduce by 43% even with more vehicles on the road and 
more miles travelled (CCME NOx/VOC Management Plan, Phase I, November 1990). 
The challenge, nevertheless, continues to: be the development of new tees eee to 
reduce emissions of greenhouse gases and precursors of ground level ozone. 


Diesel engines built with 1991 technology emit 70 percent fewer emissions than those 
with 1985 technology. ‘U.S. standards to take effect in 1994 will reduce tail-pipe 
particulate emissions from individual diesel-powered vehicles another 12 percent. The 


_. U.S. has also mandated a reduction in the sulphur content of diesel fuel. The use of this 


fuel in engines redesigned to meet the new emission standards may result in a further 
reduction in diesel particulate emissions of up to 6 percent. Heavy duty engine and truck 
manufacturers based in the U.S. have voluntarily committed to make available in Canada 
only engines which meet the new U.S. standards. Because of the high infrastructure 
costs associated with a switch in diesel fuels, however, the Canadian government, heavy — 
duty engine manufacturers and the petroleum industry are working towards a market- 
_ baséd and cost-effective alternative to the U.S. regulations. 


Recommendations: ° | 


~ 1.2.1 The Provincial government should encourage the Federal government to 
pursue additional reductions for cars and light duty trucks, in line with 
U.S. plans, that are consistent with Canadian conditions; and 


1.2.2 That in the event the parties involved fail to come up with an alternative 
__ way to decrease diesel emissions, the Provincial government encourage the. 
Federal government to implement particulate emission standards for new 
heavy-duty trucks in harmony with those in the U.S., and to implement 

the appropriate fuel infrastructure to operate these vehicles. 


NOTE: The representative of Imperial Oil does not support this recommendation, 
: preferring instead to press the key stakeholders to jointly develop a more cost- 
. effective--yet environmentally responsible--market-based approach to achieve 

further reductions in diesel emissions. In summary, his concerns are: 


Environment Canada monitoring data show that total suspended particulates 
in Canada have been consistently below the maximum desirable level on an 
annual basis. Most short-term excedences have been attributed to wind- 
blown dust and point source activities. According to Environment Canada, 
on-road diesel truck emissions contribute less than 2% of the total 
particulate emissions in Canada--and the sulphur content of the fuel only — 
0.2%. Reducing the sulphur content of fuel will not addresss some health 
concerns about PAH’s in diesel emissions. The cost to Canada of 
implementing a mandated diesel sulphur standard of .05% to assist in 
achieving a similarly mandated particulate emission standard of 0.10 
gm\bhp-hr, both equivalent to new U.S. standards, has. been estimated at 
up to $1 billion. Technological improvements to 1944 model diesel engines 
manufactured in the U.S. should decrease particulate emissions to about 
0.15 gm/bhp-hr using current diesel fuel, based on U.S. EPA tests, and 
these vehicles will be sold in Canada. It is recognized that there is some 


uncertainty. about whether the 1994 engines will require lower sulphur fuel 
to be fully effective, since engine and catalytic device design is still — 
evolving. A market approach for Canada could involve the supply of two : 
grades of on-road diesel fuel, with the relative amounts evolving over time 

according to engine design, demonstrated need, and actual demamd 
patterns. This promises a lower cost solution for Canadians. with 

- substantially all the environmental benefits, CE helping to ensure that 
scarce résources are not misallocated: . 


1.3 Scrapping Old Vehicles 


A study of ton monoxide (CO) emissions from vehicles driving along Toronto’ s Don 
Valley Parkway revealed that 10 percent of the automobiles surveyed produced close to 
50 percent of the total emissions, with older autos tending to be the worst offenders. .A 
California pilot program which provided a $700 cash incentive for scrapping old cars was 
successful in removing 8,376 pre-71 vehicles from te road and avoiding an estimated 
10.7 million pounds of air pollutants. 


Reconnmnenclateete 
1.3.1 . That the Provincial government develop and implement an incentive 


program for scrapping old vehicles in cooperation with Ontario’s 
petroleum industries, vehicle manufacturers and steel recyclers 
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Improving Maintenance 


The University of Denver used infra-red sensing to study carbon monoxide (CO) 
emissions from vehicles driving on Toronto’s Don Valley Parkway. Ten percent of the 
vehicles surveyed produced close to 50 percent of the total emissions, with high polluting 
cars falling into every age category. 


Proper vehicle maintenance would not only reduce these emissions, it would result in fuel 
savings and lower warranty repair costs for vehicle manufacturers. | Mandatory 
inspections could be carried out on an annual or bi-annual basis when vehicle license 
plates are renewed. Furthermore, program costs could be reduced by the development 
of a complementing mobile, on-road infra-red sensing program for carbon monoxide and 


other tailpipe emissions and contaminants. 


Recommendations: 


1.4.1 That the Provincial government immediately establish in-use vehicle 
inspection/maintenance programs, along with enforcement measures, for 
all transportation modes. The programs should be designed in cooperation 
with vehicle manufacturers and the petroleum industry, and take 
‘maximum advantage of existing infrastructure to minimize costs. 


1.4.2 That the Provincial government, vehicle manufacturers and the petroleum 
industry, as part of the inspection/maintenance program, undertake a pilot 
program for the development of a mobile on-road infra-red vehicle 
emission sensing system. | 3 


Adjusting License Fees to Reflect Vehicle Efficiency — 


At present, owners of vehicles in. the same class pay the same annual license fee, 
regardless of the environmental cost of keeping the vehicle on the road. 


Recommendation: 


1.5.1 That the Provincial government institute a system of license fees that is 
based on a vehicle’s rated fuel efficiency and emission levels. 


. Influencing Purchasing Decisions: The Gas Guzzler/Sipper Feebate Program 


Ontario’s gas guzzler tax program taxes passenger and sport utility vehicles that have fuel 
economy ratings of 6.0 1/100 k on a sliding scale from $ 75 for passenger vehicles with 
rating of 6.0-8.9 1/100 k to $ 7,000 for passenger vehicles over 18.0:1/100 k. A rebate 
of $100 is applied to passenger vehicles with ratings of less then 6.0 1/100 k. The 
province could further encourage consumers to buy cleaner, more fuel efficient cars and 


light trucks by strengthening this program. For example, Ontario could offer a sales tax 
rebate to consumers who buy autos and light-duty trucks with lower-than-average CO2_ 
emission levels. The funds could come out of sales tax surcharges levied on consumers _ 
who purchase vehicles with higher-than-average emission levels. Another approach is 

that proposed for California. The DRIVE+ program (Demand Reductions in Vehicle 
Emissions Plus improvements in fuel economy) will allow the state to set annual goals 
for all emissions--including CO2--for all new MoU and to adjust incentives to SMEs 
these goals. | | 


Recoumiendation: 


1.6.1. That the Province modify its gas guzzler tax toa DRIVE+ program which 
sets annual goals for vehicle emissions and provides larger rebates to 
consumers who purchase vehicles with lower-than-average emissions. This 
recommendation should be reviewed for those in - No Ontario 
cyanea on TAS drive vehicles. 


NOTE: The task force did not ates consensus on this acorn mendaton The 7 
General Motors representative does not support it because: 


% it addresses only new vehicles: not the majority of vehicles on the Toad 
_ which are comparatively less energy efficient; 
® it does not account for vehicle function or “utility nor whether it is oie for 
- car pooling; 
= because the Ontario new car market is already skewed toward small cars, 
it would require such a high tax on the relatively few larger cars that no 
- one would purchase them, Seles funding for the program from general 
revenues; and 
™ it encourages consumers to purchase imported oredr (the GeoMetro iS 
_ the only small car manufactured in North America) at the expense of 
een jobs. 


1.7 ae Me ee. Decisions: ne New Vehicles. 
Labels on new cars which identified the vehicle’s emission 1evele would erevice 
consumers with critical information on which to make purchase decisions. They would 
also reinforce and explain to consumers the rationale for the gas eee sipper feebate 
program. , | 


Recommendations: 


1.7.1. That the Provincial government require labels on all new vehicles sold in 
. Ontario, listing estimated emissions if the vehicle travels 20, 000 k/year at 
a specific speed and with a specific load. 
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1.7.2 - That the Federal government develop and expand consistent national 


standards for vehicle design relating to the results of emissions testing, and 
require manufacturers to carry out specified minimum testing procedures, 
to which such labelling could be adapted. 


Other Market-based Approaches to Reducing Greenhouse Gas Emissions _ 


To the extent that the costs of environmental degradation for the most part are not 
included in the costs to consumers for transportation equipment, fuels and practices, then 
market barriers exist to the development of a more sustainable transportation sector. We 
need to examine sensible ways to remove these barriers in order to harness the power of 
market forces to effect. change. 


A broad based tax jevied on all fuels in relation to their carbon content is one way to 
reflect the environmental costs associated with combustion. Such a tax would raise the 


price of fossil fuels, support the use of alternative fuels, and promote more energy 


efficient technologies. The tax could be adjusted to encourage the reduction of emissions 
to levels deemed necessary from a scientific and economic standpoint. Depending on the 


~ level of taxation, significant revenues could be generated. These revenues could be used 


to reduce any distributional burden imposed by the tax; fund transportation alternatives 
such as public transit, high occupancy vehicles, and alternative fuels; and stimulate 
economic growth to offset the carbon tax effect. 


This : and pihier Breeches ten as emissions trading schemes--should consider the 


environmental and economic consequences of alternative:as well as conventional fuels 
from initial exploration to final use, and using full cycle emission analysis. 


‘Recommendation: 


1.8.1. That the Provincial and Federal governments undertake, jointly or © 


independently, within their respective jurisdictions, an econometric 
analysis of various market-based approaches, such as. carbon taxes or 
other price-based approaches and emissions trading schemes or other 
quantity-based approaches to reduce CO2 emissions and other greenhouse 

gas emissions from the transportation sector, considering such issues as: 
elasticity of demand for various energy uses; the level of prices or extent 
_of trading schemes required to achieve real gains; regional, social and 

sectoral impacts; implications for the balance of trade and competitiveness — 
by economic sector; possible phase-in approaches; global vs. regional 
applications; and alternative strategies for allocating the revenues 
generated, including deficit reduction, new environmental programs, and 
reductions in personal, pled or Sonu Uee tax rates. 
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Tapeoviie Operating Practices 


The Ontario Ministry of ‘Tansportaticn conducts ueton and provides vehicle operators | 
with information on fuel efficient driving practices, vehicle selection, maintenance and 
fleet operations. Just by following the recommended measures, Oper can reduce fuel 
Eds ei and emissions by ten to fifteen percent. 


At the heiont ai the 1973 oil crisis, the U.S. Congress reduced the national speed limit 
to 55. mph (89 kph) in order to conserve energy. The benefits of this move were 
calculated in 1985 to be $3 billion a year in fuel savings and $195 million in the direct 
costs and $3.3 billion in the indirect costs of motor-vehicle accidents (Gordon, 1991). 
Increasing passenger speed from 50 to 60 mph reduces fuel efficiency by 20 percent. 
As much as 30 percent is lost when speed increases from 55 to 75 mph (Gordon, 1991). 


Improvements to vehicle operating practices should include alterations to the vehicle 


_ operating environments to reduce the number of fuel-consuming starts and stops. 


Recommendation: 


1.9.1. That the provincial and. municipal levels of government develop 
! mechanisms to ensure that speed limits on provincial highways and — 
municipal roads are enforced through higher fines, better policing and . 

‘posted signs indicating levels of fines. ok : 


1.9.2 That the. Government and the. nrivate sector establish partnerships to. 
provide driver training to public and fleet operators. 


Investigating NOx Chemistry 


Although oxides of nitrogen (NOx) contribute to the formation of poisonous ground level 
ozone, they can also inhibit its development. The specific action of NOx depends on the 


atmospheric mix of NOx and hydrocarbons. At pb not enough i is known about this 


atmospheric chemistry to justify controls. 
Recommendation 


1.10.1. That further research be undertaken on the NOx paradox in order to 
develop an appropriate NOx emissions strategy. 


. ’ 4 : 4 - - = 
Pee ENCOURAGING G Wak USE OF ALTERNS ATIVE saa REF ORMULATED FUELS 


_ Alternative fuels include reformillsted gasoline and diesel ‘fuels, propane and iinet 
liquified petroleum gases, compressed natural gas, methanol, ethanol, hydrogen, and: 
electricity ie through the use of hydraulic, nuclear, and ume efficiency fossil 
fuels. 


_ Some of these alternatives offer the promise to reduce prea touse gas and other harmful. 
emissions over the full life cycle of these fuels. 


Barriers and concerns which must be addressed if the ges of reformulated and 
alternative fuels is to be realized include: 


= lack of information about the real, cradle-to- “grave environmental impacts of 
eet: all fuels, 
eee unanswered technological questions, including questions about engine design 


and the combustion process; 


os ee uncertainty about the long term supply of alternative fuels; 


oe Sine tack ofa an infrastructure to produce and distribute alternative fuels; 
cs - market barriers, eluding the need fora quick neg on investment in new 


or r retrofitted venicles; 
= ‘consumer inertia: and . 


a - ‘supply cost advantages of gasoline and diesel fuels, at least in the foreseeable - 

_ future. An independent study found that given current technology, in terms 

of life-cycle supply costs, excluding taxes or subsidies, no alternative or 
reformulated fuel can effectively SO with gasoline or diesel fuel. 


_ These concerns can be partially offset by opportunities in the alternative fuel sector. 


- The application of full cost accounting to the cost of fuel, for example, is likely to have 
an impact on the transportation fuel mix. When the full cost of oil, including health and __ 
environmental effects, is taken into consideration, the cost of alternative and reformulated 
fuels could be more COMPS HUN 


Gasoline and diesel fuels have infrastructure, cost, Giery and convenience advantages 
that can be built upon to contribute to solutions. Reformulated fuels, in particular, offer 
emission reductions, low cost, ariel an convenience, while building on existing 
infrastructure. 
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Some alternative fuels--including propane and compressed natural. gas--already have 
important market niches. Demonstration of technology for vehicles powered by other © 
fuels such as methanol and electricity are well advanced. The most promising short-term 
alternative fuel is compressed natural gas, already available for most motor vehicle 
applications. However, the use of electricity to increase the gas pressure to storage 
pressure and the vehicle efficiency, must be considered. The most promising long-term 
alternative is fuel cells which can generate electricity from an array of fuels, including 
natural gas, hydrogen and piomiass; and produce virtually no emissions. 


The development of alternative fuels and technology for export as. well as domeste 
consumption offers the province economic opportunities in an area where there is already 
some expertise. In 1975, the Ontario Ministry of Transportation (MTO) initiated, in 
cooperation with industry, energy users, research foundations, and universities, a — 
program to encourage the introduction of propane, natural gas, and methanol in Ontario. 
There are at present 85,000 propane-fuelled and 9,000 natural gas fuelled estes in 


_ Ontario. 


MTO supports the use. of propane, natural gas, and methanol in transit buses. 
Demonstrations, in Toronto, Hamilton, Mississauga, and Windsor, will provide — 
information on the environmental and economic benefits of buses fuelled by natural gas 
and methanol. The province is also supporting the development of a hybrid 
electric/natural gas powered bus. Appendix III includes an analysis of the impacts on 
energy consumption and emissions of switching from diesel buses. to electric buses 
powered from gas fired gas turbines in combined cycle: : 


General Motors of Canada with the federal povennment are | Orecune variable fuel 
Chevrolet Luminas, which can automatically sense and operate on any combination of - 
fuels from 100% gasoline to 85% methanol. 


The Federal/Provincial NOx/VOC Management Plan identifies: measures to reduce 
ground level ozone. Ground level ozone, a contributor to smog, is produced by a series _ 
of chemical reactions in sunlight between oxides of nitrogen (NOx) from burning fossil 
fuels and volatile organic compounds (VOC) found in solvents and other substances. 


_. The NOx/VOC Management Plan identifies measures to reduce VOC emissions including 


vapour recovery for storage tanks and transfer stations for gasoline and other. volatile 


liquids; and the reformulation of gasoline with lower vapour pressure pels the summer 


month. It also encourages modal switch opportunities. 


Recommendations - Information/R&ED Measures 


2.1 That the provincial eOrennear: in partnership with motor vehicle 
manufacturers, engine manufacturers, petroleum industry and alternative — 
fuels suppliers, establish an International Transportation Institute for 
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rs 
further research and development of reformulated and alternative fuels 
technology as well as alternative vehicle technology and the establishment 
of a standard for independent evaluation of alternative technologies. Such 
an institute is not intended to duplicate existing initiatives but to provide | 


the Province with a strategic overview, identify research gaps, and 
. promote Ontario’s unique capabilities. 


That the provincial government lead the development of a comprehensive, 


state of the art analysis of all of the environmental benefits, costs, and 
technology development opportunities associated with reformulated and 


. alternative fuels. that can be used as: __ 


- achartering document for a new International eee anon Institute 
(Rec. 2.1), and. 


- a source/user guide for municipalities and the public to guide actions, 
particularly in the near term, associated with demonstration projects 
and consumer behaviour. 


Recommendations - Regulatory Measures — 


2.3 


2.4 


That the provincial government adopt the Phase 1 initiatives in the 


CCME’s NOx/VOC Management Plan which requires the reformulation | 


of gasoline with lower vapour pressure during the summer months to help 
reduce ground level ozone for problem areas in the province. The plan 
will also require a reduction in evaporative emissions from gasoline during 
distribution at gasoline sneha and transfer depots and in delivery to 
service stations. a 


That the provincial government, in conjunction with municipal 


governments, develop a Transpo ortation Fuels Strategy for the publicly. - 


- funded transportation infrastructure in the province including bus, rail, 


and road, with due recognition to environmental and economic 


considerations. 


Recommendations - Eeenomic Measures — 


25 


That the provincial government, in conjunction with key stakeholders, lead 
the development of an Economic Instruments action plan that will enhance 
the technical and commercial potential of reformulated and alternative 


-transportation fuels in the province. 
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INFLUENCING THE DEMAND FOR AND USE OF THE AUTOMOBILE 


Historically, svanieportatien planning has taken projected demand as a given and attempted | 
to satisfy it. In a sustainable context, the goal of demand management strategies is to 
influence people to reduce travel, to travel during of-peak hours, and to shift to more 
efficient modes of transportation, including pooling. . 


Developing High Occupancy Vehicle (HOV) Systems 


These systems are lanes designated only for vehicles with carrying Hens than four 
people. They are designed to reduce highway congestion and travel time for buses, 
carpools and vanpools. A well-designed HOV. lane with adequate support services, 
including an active ridesharing program, can carry as many people as four general- 
purpose highway lanes. HOV use is considered successful if it increases the average 


volume a highway can carry by 10 to 15 percent. Appendix III includes an analysis of 


the implications for energy consumption and emission levels of a switch from single 
occupancy vehicles to vans carrying eight passengers. It assumes that emissions of CO, 
in urban areas will increase from 1985 to 2005 by about 2.5 million metric tonnes a 
year. If 33 percent of the urban driving now done in single occupancy vehicles shifted 
to eight-passenger vans, and if 6 percent of it shifted to dual-passenger vehicles, this 
projected increase in CO, emissions would be offset. | 


Recommendations: 

3.1.1 That the Provincial government, in cooperation with appropriate 
municipalities, develop a comprehensive High Occupancy Vehicle (HOV) | 
system of dedicated right-of-ways and parking lots as part of an overall 


urban land use and ieee rere strategy for these municipalities. 


3.1.2 That the Provincial eOrerninent develop a program for enforcement and 
monitoring of the HOV aged: 


Reducing Parking Incentives 


Studies show that low cost parking increases auto use. By either introducing paid 


parking where it was previously free, or removing parking subsidies, municipalities can 
reduce single passenger. driving NS as much as 30% (Gordon, 1991). 


Currently in Ontario, employees are not taxed on parking benefits provided. S their 
employers. They must, however, report transit passes provided by their employers as 
a taxable benefit. Employers, furthermore, can deduct parking maintenance and 

operating costs for tax purposes. 3 : 


Some municipalities have relaxed parking requirements in locahetmingohylaww ii return 
for support from developers and employers for alternative transportation strategies. 
bus ogSatramentn; dalfornia,léqtstnamplanbasresuned qionting fequirements by Figefpercent 
ovienrodvagmbis Wil dacshities dsepmavidadi byl dob pernentbfommasked midiisbare parking spaces, 
and by 60 percent for transivpagslqubsidisatiom { GondngnpHigdeobis 3 


299i110 Retiuotions imiphrkinglifadilisitaresten cconemicsoppoteunlsies orfredtfove gtoQyel space 
costs up to $18,000 to build; underground, orsAD VestSyelymerBag_and not devoted 
to parking can be used to generate revenues in other ways. 
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‘ 3.2.1. That municipalities investigate opportunities to implement the following 


\niot yide1sicongestion/pesking menhanism$,nand.ébeiPeetineial govérnment; through | 
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: . + increase parking fees in downtown urban areas | 
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3.2.2 That the Federal goyauawento nevitar ale provisignsaofrthe Income Tax . 


regulations to ensure that car and transit users receive equal treatment 


and amend the Tax Ashi toning exsipln yes anbsidined peuking,mibaxable 


benefit. 
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3.3.3 That the Provincial government and municipal governments, preferably 


in partnership, encourage employers, throwghiiabseoumumtiications __ aa 


. campaign, to provide employee rideshare programs. — 
gniwollot oft inomoiqmi 0% asitiuuizegge sisgijesvai esitileqioinua tedT  —sod.SLE 
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-eheotirage Mhe developarent .ofocomnianity based: ridesaring through a 
publicieddcation yampaigmiioiiies1 guidisg-om basixa - . | 
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viisqir®\808 oi Tinat where a municipality C6tduets we eideshats promotional campaign 
| which is complementary to, but does s10¢/duplicite previncial efforts, this 
campaign be eligible for provincial subsidies as an integral part of the 
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Variable pricing charges drivers of automobiles and trucks for the use of roads during 
peak periods and over long distances. U.S. studies showgdorbifitandes thapatipreséat 
heavy trucks do not pay their fair share of the capital and maintenance cost of roads. No 
TognszanpAcstadg! Hao ipet beegi gion’ dwOntariog takilig tinto saddened Oneagodprieing!ptactices. 
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during peak periods in the peak diteteiém obtravellandasverclongéervdistgtieseb Since 
transit fares are fairly inelastic, small increases in fares for peak and longer distances 
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Road pricing strategies are used in a number of cities around a iver Sfeokholm, | 
drivers entering the City Centre must buy a $56 monthly pass. Revenues from pass sales 
MST3OUS beds lmiprevecsabiio brangi( COpbfingaiinn padesuriatn facititias! GHomOKuhig tested - 
OTM anseldcteonio scanning bysnaiv dhcabwmadtally Billedetamowners 260 weil certain 
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STS walensdeehifached/ tthe wéndshietdiefieasiesistitesbHighwayoscamieN readotiee cards” 
and automatically deduct the number offkRométees wwalasltdtk19q thd cdrdbieagscempty, 
the license plate is photographed and a bill is sent in the mail. Automated toll collectio 
systems are being installed on highways throughout the U.S. : 
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Sigs 


Ontario drivers currently pay for vehicle insurance on an annual, fixed-fee basis. 
California is considering a Pay-as-you-drive (PAYD) program in which drivers pay for 


_ insurance according to the distance a vehicle travels. Studies suggest a PAYD program 


could reduce vehicle travel by up to 15 percent in the short term and 40 percent in the - 


ne term. (Gordon, 1991). 


| Although variable pricing does not deter people from essential travel, such as commuting | 


to work, it is an efficient way to.match transportation supply with demand. Any 


disproportional economic burden placed on those with lower incomes can be corrected 


with income-tax credits or other forms of economic compensation. 


Recommendations: 


3.4.1 a That. the Provincial government institute a Heyes) oucdrive program for 


vehicle i insurance. 


3.4.2 That the Provincial government, in cooperation with municipalities, ~ 


institute a system of electronic road pricing and automated toll systems. 


3.4.3. That the Provincial government undertake a study of goods movement by 
he road to assess the impact on roads for each class of user by weight, load, 
and distarice. This study would go towards the development of a~ 
weight/distance tax and fuel tax rebate/subsidy that would assess heavy — 

trucks their share of road costs. 


(3.4.4 | That the Provincial government require transit authorities in larger urban 


centres to institute CeO y and distance pricing for transit fares, - 
where practicable. 


Improving Traffic Flow — 


Many ‘atinioipalities: use centralized computers to control the network of traffic signals 


and the efficiency of vehicle movement. These systems can reduce average travel time 
by 25 percent, delays by 15 perce fuel use . 13 percent, and emissions by 10 percent | 


(Gordon, 1991). 


Recommendation: 


3.5.1 That the Provincial Government assist municipalities with chronic existing 
- developing traffic congestion problems to: 
develop or improve standards for the efficient design and operation of 
major local roadway networks; and 


LS: 


3.62 
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- install or niperade traffic management tinge to promote and maintain 
efficient traffic flow. 3 


Installing Advanced sbewaceae a EAL Systems (AVHS) or Intelligent Vehicle 
Highway Systems (IVHS) 


An IVHS is a oupiterined traffic management system that allows the driver, the 
vehicle, and the roadway to interact through electronic signals. These systems help 
reduce traffic congestion, total air pollution and energy consumption while allowing 
highways to handle up to 20 percent more volume: (Gordon, 1991). | 


In Ontario, the Ministry of Transportation (MTO) is developing a number of traffic 
management programs, including a pilot system of freeway traffic management sehen: 
currently operating on the Metropolitan Toronto section of Highway 401. 


MTO is also developing IVHS systems designed to help improve the flow of traffic, 
provide drivers with information on road conditions and traffic flow, speed up the » 
movement of vehicles through inspection or toll stations, and even take patna or total 
control of a vehicle from the driver. 


Recommendations: 


3.6.1 That the Provincial government continue development and monitoring of 
its AVHS system and expand it to other provincial mielw ess: 


Promoting Telecommuting 


Telecommuting is the movement of Omanon instead of people. It involves using — 
electronic communications--FAX machines for example--instead of going to the office, BAK 
to school, or to the bank. It helps reduce energy use and traffic CO and 
improves air quality. and easing congestion. 


In a four-year pilot project, the state of California found that employees who worked at 
home on designated days were. more productive and stayed in their jobs longer. The 
pilot will be extended to more jurisdictions; by 2000, a predicted 12 percent reduction 
in work-related travel through telecommuting could reduce area-wide emissions by 2 
percent (Gordon, 1991). 


Recmnmeniations | 


3.71 That municipal governments and the Province initiate, monitor, evaluate, — 
and report upon pilot pager: programs for selected public sector 
employees. 


3.8 


3.7.3 


3.7.4 


That the Federal Government carry out a sinilar’ be teron for i its offices 
and employees i in Ontario. — 


That private sector afiployers be encouraged to participate in similar 


efforts, and to advise the Round Table of their telecommuting 


activities/experiences. 


That the Provincial government require local municipalities to review their 
zoning bylaws and remove any barriers to work-at-home activities which 


do not conflict with residential uses with respect to noise, parking, etc. 


| Promoting Alternative Work Strategics t 


Strategies HRD alow groups of employees to stagger the times at which they start and 


_ finish work, which allow individual employees some choice in planning their own work 


schedule, and which allow employees to put ina full week of work in less than five days 


3.8.1 © 


3.8.2 


can all help shift travel demand to less eoasesied, otras periods. © 
| ‘Recommendation: 


That municipal, provincial and federal government offices in Ontario 


adopt new programs, or expand existing programs, of alternative work 


schedules for their employees. Such programs would include flexible work 


hours, soerered work hours, and compressed work. weeks. 


That private sector employers be encmraged to adopt similar programs 
for their Silt 
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PLANNING FOR SUSTAINABLE TRANSPORTATION 
Land Use Planning 


Land use and urban design Rolicies have a powerful impact on transportation demand and 
supply, and are key to a long term reduction in our dependence on the automobile. A . 
study of the relationship between land use, public transit infrastructure, and energy 
consumption in 32 cities around the world found. that: 


i) lower density cities encourage higher per capita gasoline use and vice versa; 


s - building more roads to solve congestion problems may only lead to greater. 
auto dependence, congestion, and higher levels of gasoline consumption; 


8 limiting new road supply may encourage people to switch to public transit, but. - 
may also drive ayey business; , 


8 rapid rail may the only way ‘that public transit can really compete with the. 
private automobile; 


mw 4 ata Pacental feneiey of 30-40 people per hectare a less-auto based, more — 
transit oriented urban transport tends to occur (Newman and Kenworthy). 


Other studies have found that mixed-use areas--combining residential with 
commercial/industrial buildings--tend to have lower traffic and parking requirements and 
more open space and retail activity. 


‘Under existing official plans, ‘the review process for new developments tends to 


emphasize conformity with land use policy over support for environmental 
considerations. By placing priority on environmental issues, the goals of sustainable 
development would be better served. Official plans which lay out specific environmental 
goals--such as pollution reduction or increased energy efficiency--would encourage 
private sector developers to integrate these goals peel in the planning uae in 
exchange for faster approvals. 


An institutional and regulatory framework that supports long range planune tba on 
environmentally and economically sound policies and practices--is also a vital component 
of a sustainable transportation strategy. Existing land use plans deal primarily with local 
concerns, and tend to ignore cross-jurisdictional issues such as wetland management. In 
order to ensure that land use planning deal with such cross-jurisdictional issues, the. . 
province needs an integrated official plan or a set of guidelines for official plans.. This | 
will likely require greater involvement by the Province in the planning and policy 
development process, a shift towards centralized planning, and an Bawa level 
of cooperation among agencies and interest groups. 
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erans portation Planning | 


An integrated official plan A150 requires a consistent artcech to transportation plane 
which integrates roads and transit. Such an approach should assess the efficiency and 
role of each network component. Control of transportation funding, in addition, should 
be distributed over all levels of government. The province would then ensure that 
projects funded meet overall sustainability requirements, while municipalities would 
ensure that funding goes towards transportation that meets local needs. The development 
of comprehensive transportation plans which recognize environmental considerations and 

_ are supported by official plans would also streamline the environmental assessment 
process for transportation initiatives. 3 uf 


_ Planning for the Greater Toronto Area 


Almost half the population of Ontario lives in the Greater Toronto Area (GTA). Growth 

and development in this area will have an.enormous impact on emissions and energy use 

in the transportation sector. Metro Toronto has recommended that the Provincial 

government impose a one year freeze on development outside the built-up areas of the 

Toronto Urban Centred Region. During this time permanent controls for urbanization 
could be developed and introduced. 


A Resources und Manufactured Goods Model. 


Planning for sustainable. Apparition should include a resources and actiactarell 
goods transportation model which would allow the evaluation of long range demands and 
the dele of simulated high capacity and. environmentally gee alternatives. 


: Recommendations: | 


— 41 - That the Provincial Gay ranient amend the Planning act by 1993 to require 
ee the development of long term land use/transportation plans that 
incorporate the following: 
- increasing residential and employment densities; 
- intensification of land use; — 
- protecting agricultural land and the Aral economy; and 
- front end transit and pedestrian planning which maximizes peceeeg 
and transit access. 


4.2 That the Provincial Poverninent re-examine the Greater Toronto Area 
(GTA) plan and scenarios, and develop a growth management strategy 
that reduces ed inant on the automobile. This strategy would 
incorporate: 

- intensification of nial use 
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4.3 


44 


4.5 


‘increased population and job densities (up to residential densities of. 


4000 persons/square kilometre); : 
increased population and job densities | (up to residential denclties of 

6000 persons/square kilometre) at existing and proposed transit nodes; — 
increased mixed use development; | 
the preservation of agricultural land and the rural economy; and 


a ada Naal Sipe of rapid transit. 


That the Provincial SISerTTent develop incentives and other market forces 


~. for transit, including: 


- . density bonuses along transit routes; and 
a stipulation that transit vai ers should lead land development. 


That the Provincell Sercraumient institute development incentives and other 
market forces which encourage a modal shift for work related. trips to 
more environmentally acceptable RUS of transportation, including : 


reduced parking in exchange for bicycle facilities, marked sey van pool - 
spaces and/or transit passes for tenants; and Me 
preparation of ten year trip reduction plans for development, ‘that - 
include personalized. ridesharing assistance, shuttle van services, transit 


. pass subsidies, etc. 


That the Provincial government require municipalities to undertake ate 
_ Specific transportation planning which includes: 


establishment of a transportation coordinator; 
incentives for. ridesharing; transit, pivelinny and alternative! work ok 
schedules; 

disincentives for automobile parking; and . | 
consideration of the role and. responsibilities of large local traffic 
generators. 


5.1 


~ “ENCOURAGING A SHIFT TO TRANSPORTATION MODES INVOLVING 
LOWER ENERGY CONSUMPTION AND EMISSION LEVELS . 


_ Increasing greenhouse gas concentrations in the atmosphere and air pollution are both 


linked to the burning of fossil fuels. A shift to transportation modes that use less energy 
and create fewer emissions is a key SEN of a sustainable transportation strategy. 


Promoting Public Transit 


Based on the available evidence; this task force believes that for passenger movement, 
public transit modes--including buses, ferries, railroads, subways, rapid rail vehicles, 
light rail vehicles, and trolleys--are more sustainable in general than the private 
automobile. Public transit can reduce congestion, emissions and energy use and 


contribute to sound economic development. Per passenger, public transit vehicles, on 


average, emit 50 percent less CO2 than an average automobile (see Table 12). They use 
40-60 percent less energy per passenger mile (see Table). 


To compete with private automobiles, urban transportation systems must offer the 


_ consumer safety, convenience, reliability, frequency, flexibility, and cost savings. 
__- Intercity transportation systems’ must offer reliability, speed, comfort and convenience. 
_. The gap between privately owned automobiles and public. transit can in many cases be 


filled by private transit operations which currently provide shuttle services to malls and 
shopping areas, and services to seniors. These operators can frequently provide service 
on runs not economically feasible for atte transit. 


Population densities of 30 to 40 people per hectare and higher support the development 


of urban public transit systems.. These densities can be found primarily in the larger 


urban centres of southern Ontario. In many rural and northern communities, however, 


‘mass forms of transportation are likely to be less viable than the automobile. Although | 


private public transit systems do exist--London and Los Angeles are notable examples-- 
private public. transit is not likely to be profitable unless it, runs mainly on heavily- 


~ travelled, commercial routes. 


There exists in the Greater Toronto Area a network of railway rights-of-way which is not 


being used for passenger transit. The conversion of this network to passenger uses _ 


would provide an economical way to increase rapid transit routes and service. 


Incentives to promote urban public transit use include: transit pass systems, discounts for 


- special groups, the establishment of priority lanes for buses, increased frequency of 


service, 7 ay intermodal connections, and tax bonuses for transit users. 
The movement of people between cities in Ontario relies on buses, trains, and airplanes, 


as well as on the automobile, with distance determining the mode chosen. Air travel 
represents 15.5% of all passenger-kilometres aS in Ontario. Rail represents 1%. 
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| Approximately 30% of all automobile travel is inter-city. If current trends continue. air 


travel will increase to 19% and rail will decrease to 0. Th. 


Rail is the only transportation mode, except for pipelines, that must assume all the costs 
related to the ownership and maintenance of its infrastructure, The full burden of these _ 
costs has a major impact on the financial viably of any railway investment. Outside — 

North America most governments play a STONE role in funding ihe infrastructure. 


Over 150 k, a:high speed train becomes an “attractive option in comparison Han the 
automobile because of reduced travel time and lessened fatigue. Issues to be resolved | 
include the impact of high speed rail on intercity bus services which depend on more 
profitable lines to subsidize milk runs. For air travel, on routes of less than 700 k, the 
advantages of speed are more and more offset by higher costs and the difficulties of = 
airport access. ce 


Recommendations: 


5.1.1 That the Provincial government establish a Greater Toronto Area Transit _ 

Body to develop a long range strategic plan FOr urban transit development 

in the GTA, that includes: | 

- major increases in capital and operating subsidies; 

- integration of different mass transportation modes; 

- efficient rapid transit sans supported by surface routes. for major 
urban areas; . 

- establishment of innovative: fare marketing programs to increase 
Selly and revenue 


| 5.1.2 - That the Provincial government recommend that the Federal government | 


revise Income Tax regulations to make transit passes tax deductible. 


5.1.3 That the Provincial government and the Greater Toronto Area Transit 


Body undertake negotiations with CN, CP, GO and VIA rail to use the 
GTA rail network for rapid rail commuter service. | 


5.1.4 That the Provincial government fepoliate | for the development of a high 
speed rail system between Windsor and ue City. : 


5.1.5 That the Provincial government encourage research and a developers of 
more energy efficient and cost-effective public transit technologies and 
challenge the manufacturers of vite transit vehicles to do the same. 


5.1.6 That the Province investigate the opportunities for privately owned public 
transit services and enhancements to complement existing transit Systeme: 


5.2 


5.3 


$5.4 


Promoting Cycling 


Bicycling is the most energy efficient mode of transport. For a ten-mile commute, a 
cyclist requires only 350 calories of renewable energy, a car driver uses up 18,600 
calories of nonrenewable energy; a passenger on a bus requires 9,200 calories; and a 
train passenger uses 8,850 calories. Each person who cycles instead of taking the car 
avoids releasing at least 2.6 pounds of hydrocarbons, 20 pounds of carbon dioxide, and 
1.6 pounds of NOx into the air per mile travelled (Gordon 1991). A spontaneous 
increase in commuter cycling (STATS) has persuaded some municipalities to increase 
support for bicycles. 


Recommendation: 


5.2.1. That the Provincial government adopt a comprehensive bicycle strategy 
- which includes requirements for on and off-road facilities, and integration 
with public transit systems. 


Promoting beanie 


Walking i is a SADE transportation option for short as Safe, efficient pedestrian 


movement depends on well integrated land use and transportation planning. Strategies 


for encouraging walking include enhancing pedestrian access to. employment, 


commercial, recreational, and transit facilities and transit by foot. Pedestrian facilities 
snoule be planned i in conjunction with mass-transit. Seah 


Moving More Goods By Rail 


The cleanest and most efficient ways to move freight over long distances are by ship and 
by rail. For the past 30 years, however, trucking has been steadily taking over the — 
market share from rail because of the demand for "just-in-time" deliveries and small 
shipment SIZES. : 


sine Ehoice of freight modes is governed largely by economics.- If shippers had to pay 


the full costs--including the environmental costs--of transport, and if subsidies to roads 
were removed, rail would become more economically viable. Trucking is, and will 
continue to be, the most efficient mode of goods transport for relatively short trips and 


between many small, scattered destinations. 


Intermodality--the combination of rail for long distance movement of bulk goods and road 
for short distance distribution of the same goods--would be the most sustainable option. 
Appendix III includes an analysis of the implications on energy. consumption and 
emissions of a modal shift from ast back to rail. 
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Recommendations: . Sok . 


5.4.1. That the federal and provincial governments support the development of 
intermodal. terminals 


5.4.2 That the provincial government facilitate the fostering by industry of | 
intermodal cooperative ventures. 
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Rees MANAGING WASTE FROM THE TRANSPORTATION SECTOR 


The eanscoration sector contributes many substances to the waste stream, including: 
_ old vehicles and tires; used transportation vehicle fluids; waste from highway and road 
- construction; salt runoff from deicing, which runs off into ae CFCs from auto 
air conditioning. 


The Ministry of. Transportation (MTO) has eid Caneel with the Ministry 
of the Environment, a comprehensive waste management program that meets provincial 
waste management legislation requirements. MTO efforts include the construction of 
- highways without producing waste, and the use of tires as road building material. MTO 

has also made a commitment to use road salt judiciously, and research alternative deicing 
materials, the impact of highway runoff on receiving water quality, and better. ways of 
handling this runoff. The development of more environmentally compatible technologies 


‘such as road de-icers as an alternative to salt may open up export market possibilities in _ 


all countries with winter road conditions. 


It is estimated that Pouehly half of the total contribution a motor vehicle makes to global 
warming is from CFCs, used in vehicle air conditioning units. Vehicle manufacturers 
have made a commitment to eliminate the use of CFCs by 1996, and many ae thet 
dealers to recycle CFCs when’ servicing air coneipuine: 


: Although the Hircrnante is not yet in place, most automobile ie cicn are 
largeting a fully cee cable car by the year 2000. 


Retommiendations: 


6.1. That the Provincial government in cooperation with the vehicle 
manufacturers establish a Brosert to identify a means of achieving a totally 
; recyclable car. 3 


6.2. —«— That'the Federal government eliminate the use of CFCs in new vehicle car — 
| and light truck air conditioning units by 1996. . 


6.3 That the Federal and Provincial governments require the phase out of 
. CFCs in the existing fleet of car and light duty truck air Comclit oneys as 
substitutes become EEN 


33 6.4 ; That the Previicial government require that in the service of all vehicle air 
ie conditioners the CFCs be captured and recycled. sas 


je) 
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6.5 


6.6 


6.7 


‘That the Federal and Provincial governments work with the U.S. 


government to require the phase out of CFCs in all other vehicle — 
refrigeration and air conditioning, including heavy duty trucks, rail, — 


. airplanes and public transit vehicles, as soon as substitutes become 


available. aa . ae 


That the Provincial government in cooperation with vehicle and parts 
manufacturers, petroleum and chemical industries continue to study ways 
of reducing, reusing, recycling and recovering wastes from the 
manufacture and use of transportation related activities. 


| That the Provincial government in cooperation with vehicle and parts 


manufacturers, petroleum and chemical industries implement a province 
wide system to collect and recycle fluids and other wastes from the service | 
of vehicles. 


INFORMING DECISION-MAKERS 


Sound informational polices can: 


Yaise the level of awareness of sustainable transportation practices; 
encourage a shift in lifestyle and behaviour towards transportation choices with . 
-. the lowest environmental impact; and - 
2 identify. economic benefits and opportunities sists in n environmentally 
~ sustainable traftspoxtation Coes. 


One of the foundations of gound decision- -making is accurate ‘and up-to- xa information. 


For the transportation sector, some of this information is not at present available; the rest 
can be obtained from a range of sources. 


The Ontario Ministry of Transportation (MTO) has information on fleet composition. 


Until 1988, fleet usage information was monitored by Strategics Canada. Urban and 
intercity surveys, and traffic count programs, provide an alternative source of this 


-information. Fuel consumption’ data for new vehicles is available from Transportation 
Canada. Statistics Canada has data on overall fuel usage rates until 1988. Limited 


information is available from an MOE spot check program. 


| Transportation associations and groups have begun to develsp transportation codes of 


practice. The Ontario Trucking Association, for example, has adopted guidelines for an 


environmental code of practice. It also provides a waste management/ recycling service 
to its members, is encouraging members to reduce idling, and is invesieaUile a joint tree 


pitas initiative with the SPRUCE. 


MTO has developed a a Series of energy efficiency handbooks, instructional videos, and 


technical reports. This program is estimated to reach 80 percent of Ontario 


- municipalities with a population of 5,000. MTO’s Drive$ave/Truck$ave program 
" provides fleet drivers and operators with ENE and instruction on improving fuel 
poe ACY: | | 


3 Recommendations: 


| 7.1 That the Provincial POveTicAte establish a Slices for the development 


and maintenance of a common, comprehensive, up-to-date Provincial 
data/information base. ; : 


9 That the Provincial government undertake a public education campaign 


focusing on costs of automobile dependency and the benefits of 
environmentally sound alternatives including HOV programs, ridesharing, 
transit, cycling and ieee 


27 


28 


7.3 


74 


7.5 


7.6 


That the praviicial government Uiiertake a program of driver training 
for the general public and fleet operators which includes information on 
driving techniques that reduce emissions and energy use. 


That the Provincial government expand its formal education sone and 


‘materials through the establishment of an education policy within the 


Ministry of Transportation which educates teachers and students from 
kindergarten to OAC level about sustainable transportation. 


That for all sustainable development decisions in the transportation sector, 
some form of public inventory or availability of information and rationale 


‘occur. Ongoing public education on the need for and benefits of 


sustainable. development initiatives, would become - essential i in justifying : 
unpopular initiatives. . 


That the provincial government develop and track a set of indicators for 


the transportation of both passengers and goods which includes: | 


- transportation energy per capita; 
- transportation energy per vehicle; 
- modal split; a 


. = fuel share; 


- energy efficiency and intensity by fuel share; 

- emissions by fuel share; - 

- carbon intensity; 

- total vehicle kilometres travelled a region; 

- passengers per vehicle; _ 

- share of GDP for transportation - auto/ Spall and 
- air quality: ozone trends. 


TRA 


8.2. 


ENSURING REGIONAL AND SOCIAL EQUITY 


| Measuring the Costs and Benefits « 


The task force recognizes that access to D Ganeoeriaivon services and facilities is essential 


to the social and economic well- -being of every resident of Ontario. 


| ~ Substantial changes to the provincial economy, and to the lifestyles of Ontario residents © 
_ will likely be required to achieve sustainable development. Major changes promioted in 


this report include: increased use of alternative fuels; increased urban densities; 


incentives to transit and disincentives to the private automobile, at least in urban: areas. 
- These changes, for example, are likely to have an impact on the automotive sector, 
currently a major force in the provincial economy. 


To ensure that such changes are e accepted by individual Ontario residents, and that any 
trade-offs required are reasonable a sustainable transportation strategy must explicitly 
include information on social, economic and regional impacts. It must incorporate the . 


| widest possibie puee of EmpULS or concerns. 


The criteria for assisting some - groups or regions more or less than others may include 


population size, tax base, economic Stale UU of natural resources, ability to 
be self-sufficient, etc. 


ccravinenrtatioties 


— - 8.1.1 | That the Provincial Government develop and implement a system of full- 


cost accounting as a means to accurately measure the benefits and costs of 


all initiatives taken to promote sustainable development in the .. 


transportation sector. 


2 $152 s That the provincial Perce eat determine the benefits and costs of these 


initiatives for different geographic regions of Ontario, including but not 
limited to Northern Ontario, and for special groups, including but not 
_ limited to Aboriginal peoples and people with speriat transportation needs. 


Developing pre ry Mee HESS and Initiatives 


The task force recognizes that a alanee must be found between meeting environmental 
goals, meeting general demand for access to transportation, and responding to the 
demands and aspirations of groups with special transportation needs. The allocation of 
financial resources towards these needs is largely a political decision. 


2 


8.3 


Recommendations 


8.2.1 That the province review orivate and public sector (ranspeciation services 


and facilities to determine if and where additional resources should be 
allocated. 


8.2.2 ’ That where changes in ‘the transportation sector will negatively affect — 


society or its members, the province review ways to off-set negative 
impacts. 


8.2.3. That the province identify ways--including subsidies and alternative 
services--to ensure that access to transportation i 1S maintained, irrespective 
of an individual's ability to pay. 


Promoting Sustainable Transportation for Northern Ontario: 


Geceanie isolation and greater distances in the north ‘contribute to increased — 
construction and operating costs for. transportation RCAURS a different modal mix, and 
higher costs for goods and services. 


Northern Ontario contains roughly half (11,000 k) of the provincial highway system and 
80 percent (30,000 k) of the province’s access road system. This includes access roads 
provided by the Ministry of Transport (MOT), the Ministry of Northern meahcn 
and Mines (MNDM) and the Ministry of Natural Resources (MNR). 


Although road is the ae transportation system in Norhert Ontario, a number of 
isolated communities north of latitude 50° are only accessible by wheeled vehicles in 


_ winter. At other times of the year, the oy means of access for both goods and people — 


is by aircraft. 


In the "middle north" public highways, rail, marine and air transportation provide. 


transportation links. Highways 11 and 17, the main arteries, are two-lane facilities. The 


.main CP and CN routes concentrate almost exclusively on freight movement, as VIA 
| passenger service was downgraded in response to reduced government funding. - Both 


freight and passenger services provided by the Algoma Central and Ontario Northland — 
Railways:a are threatened by the loss of major iron ore customers. 


Marine transportation is of critical importance to Thunder Bay, which j 1S the key export 


port for east-bound grain and domestic bulk Sauce shipments. 


Residents of Northern Ontario tend to face higher costs for Enode imported from the 
south and for services as well as for transportation. The economy of northern Ontario - 
is based on the extraction and export of primary resources--notably trees and minerals. 

Efforts to add local value to these exports have, in ceca not been successful. The 
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barriers to local economic growth that. must be overcome appear to be distance from 
potential markets, and "free-market" freight rate structures which encourage the bulk 
export of raw materials and the pe enon of manufactured ae 


The provincial poveniiien has supported the manufacture of transit pene in Thunder 

_ Bay, including a subsidy to municipal transit authorities that purchase the northern 
vehicles. Similar support to repair centres, a pilot training centre, the transport of bulk 
propane to northern communities, and the development of warehousing facilities, for 
example, could serve the long term interests of the transportation industry and provide 
northern Ontario with competitive advantages. : 


Recommendations: 


8.3.1 


83.2. 


8.3.3 


8.3.4 


8.3.5 


8.3.6 


That. the Provincial. ‘government develop legislation requiring that 
provincial and municipal governments report on at least an annual basis, 
on transportation sector decisions that affect northern Ontario. These 


| decisions should include a rationale based on full cost accounting. 


That the Provincial government, in acute with SORHeE 


- transportation stakeholders, undertake a comprehensive: and ongoing 


review of the transportation needs and potential of Northern Ontario. 


That the Provincial government develop a strategy for the Sdclivecy: of 


coordinated, qutcered transportation services in Northern Ontario that 
_ includes: 


- the requirement ina all Pereeniscit 3 actions consider the impacts on 
Northern Ontario, and the public release of these considerations; 


: alternative modes of transportation for goods, including rail and barge; 


- modifications to infrastructure which permit increased operating speeds 
and haulage capacity; 


- procedures and policies to encourage that trucks and other goods 


carriers coming: into northern Ontario carry "full loads". 


That the Provincial Casement investigate ways of increasing government 


-. support to transportation-related industries and initiatives in Northern 
. Ontario. 


That the Provincial government investigate ways of adding local value to 
resource extraction activities, possibly through local manufacturing 


initiatives. 


That the Province consider reviewing the gas guzzler/sipper provision on 
those in Northern Ontario dependent on four-wheeled drive vehicles 
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8.4 


8.3.7 That the planning process be expanded to include opportunities presented 
_ by the development of access roads to mines and for timber extraction. 


8.3.8 That the Brovines develop an overall Sia for the development of all- 
: weather roads to local communities. | 


Promoting Sustainable Transportation for Aboriginal Communities 


The Province of Ontario is currently working out a new formal relationship with its 


Aboriginal peoples and communities. Any sustainable transportation strategy developed 
for the province will likely be worked out in tandem with the over-all strategy for 
aboriginal self-government, and recommendations made here modified as this straleey 
evolves. 


The feanstee of responsibilities and authorities from the provincial government to 
aboriginal peoples is an essential part of the process. In the transportation sector, this 
may give aboriginal peoples a new degree of control over services, facilities and 
infrastructure which provide access to aboriginal communities and traditional areas. — 


Potential areas for. future partnerships include the planning, design, construction, 


op oeuen and maintenance of transportation infrastructure and Se 


In order for Aboriginal ‘people and communities to enjoy the fullest degree Of 
participation and involvement in provincial transportation proposals, they will need to 
have sufficient information and procedural and technical advice and assistance available. 
Part of the current thrust of the government’s new relationship with Aboriginal 
communities and peoples is to provide such assistance in all areas as is needed to enable 
their full opie eee 


Recommendations: 


8.4.1 That the Province review and amend existing legislation (e.g. Public Safety .. 
and Highway Improvement Act, ss. 64, 75, etc.) to remove references to 
"delegated" authority and to amend them to reflect the ou to 

i Ape ase: 7 rea OnSE which now exists. . 


8.4.2 That the province amend existing legislation to authorize MTO and other 
provincial transportation authorities/agencies to establish separate subsidy 
and other financial support mechanisms and procedures | for ieoweessc 

transportation Ravage 


8.4.3 That the province review existing <a. services and functions — 
provided by the provincial government (through MTO, MNR, MNDM, 
etc.) to assess the potential for entering into era aetl with individual 
First Nations. 
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8.5 


8.4.4 That the province review existing provincial training programs and 
establish new construction and maintenance programs to promote training 
opportunities for Aboriginal people; 


(8.4.5 That the province review its transportation network to determine the 


_ options that exist for Aboriginal initiatives to fill "empty" components, or 
- add to existing transportation services and functions, with provincial 
support if Leper 


8.4.6 That the: province attempt to develop partnerships with the federal 


government to ensure that Aboriginal rights and issues are fully considered 
_ where the province does not have full jurisdiction to act on its own in 
transportation matters. 


8.4.7 That the Province assess the need to review and review its means and 
: criteria for providing funding or other assistance to Aboriginal 
communities on transportation-related undertakings and initiatives. 


8.4.8 That the Province review and asses the necessary and appropriate efforts 


- to ensure that notifications and participation processes are compatible with 
Aboriginal government structures and aspirations. 


(8.4.9 That the Province develop a process to ensure that serious consideration 


of transportation proposals and initiatives from Aboriginal communities 
_ occurs. 


) Eran Oring Sustainable Transportation for Persons with Disabilities and Seniors 


In their 1987 report, the Ontario. nor Councils on Senior Citizens and on the 


Physically Handicapped concluded that "the freedom to move is life itself". "No matter 
where you live in Ontario" says the report, "in northern communities, on Reserves or 
in rural or urban communities - transportation is the essential link between home, work, 

medical facilities, religious centres, shopping, volunteer and social activities. Without 
transportation many are denied the opportunity to be independent." (Freedom to Move 


is Life Itself: A Report on Transportation in Ontario). 


| Ontario currently provides or supports a nuiiber ai transportation : services and facilities 
for persons with disabilities, including: subsidies to municipalities to improve access to 


conventional transit through the Easier Access program and to provide specialized transit 
services; capital incentive grants to licensed taxi operators; provision of a disivied 
Berns parking permit; and demonstration programs and projects. 
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Over 120 municipalities in the province provide special transportation services for 
persons with disabilities and elderly people. Provincial government contributions towards . 
the capital and operating costs of these. services are the highest, per capita, in North 
America. In 1990, the province made a commitment to achieve the long term goal of . 
fully. accessible public transportation in a fiscally responsible manner. 


‘Despite this support, there is a province-wide shortage of accessible transportation that. 


can be used by all persons in a safe, dignified, anc: convenient fashion, at the local, 
regional and inter-city level, especially in Northern: Ontario. Furthermore, existing 
accessible transportation services and programs throughout the province may not be 
st) et in as efficient as manner as possible. 


Reconiendstions: 


8.5.1 That the Provincial Government ensure that any sustainable transportation 
strategy developed for the province meet the demands for accessible 
transportation. 


8.5.2 Thatthe Provincial Government develop additional programs and financial — 

' support mechanisms to meet. demands for accessible transportation, - 

through government/public sector, private sector, and public/ private sector. 
partnerships. 


8.5.3 That the Provincial Government incorporate mechanisms in full-cost 


- accounting to "capture" impacts and needs for accessible transportation. 


8.5.4 That the Provincial government develop procedures for ensuring. 
coordination and communication between the various jurisdictions and 
providers of accessible transportation services. 


| Promoting Sustainable Transportation for Families, Especially Women and Children 


Recommendations: 


8.6.1 That the Province investigate the needs of families, in particular women 
and carolen: with respect to encouraging transit; and 


8.6.2 That the Province promote alternatives that promote the safety of women Ee 
and children. : 


APPENDIX II: _ THE DATA BASE — 


The following data was provided to the Task Force by VHB Research & Consulting Inc. It was 
_ prepared for the Ontario Ministries of Energy, Transportation and Environment as part of a 
report entitled Reduction of Energy. Use and Emissions in Ontario’s Transportation Sector. 
Baseline energy estimates are based on model output from the Ontario Ministry of Energy’s 
_ Energy Demand Model. This model provides highly disaggregated information on transportation 

demand, vehicle efficiencies, and fuel type. Baseline emissions estimates were derived using 
~ standard factors from the technical literature. | 3 


Transportation accounts directly for approximately 6% of Ontario’s Gross Provincial Product. 
Its indirect contribution has been estimated at between 15-2-%. On average, transportation tends 
to account for about 10% of the cost of a typical product or service. ie 3 


Households, businesses and government typically spend 10-15% of their budgets on. 
transportation services and equipment. In addition, the public investment in transportation 
facilitates, services and administration accounts for approximately 6% of the Provincial budget . 
and about 10-15% of the typical municipal budget. Be 


- Transportation directly employs 11% of Ontario’s work force. See Table 7. It also indirectly 
_ employs many other workers including, people who produce and deliver goods, public sector 
_. Staff overseeing transportation policy, police, fire, ambulance services, insurance companies, etc. 
 Tablel 


The transportation sector accounts for just under one quarter of total energy use in Ontario. 
This is not expected to change significantly over the next fifteen years: 


Commercial © 


Total 


Source: | MENY, 1990:54 
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Table 2 


Transportation accounts for a very large component of the use of refined petroleum products. - 


Energy use and refined petroleum products by section (1989) — 


Se _ Total energy . Refined petroleum products — 


ae ee 
fini ee | 


Source: Statistics Canada, 1990:81,85. 
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“iffereaces between this and the previous table reflect differences between how the Ontario Ministry 
of Energy and Statistics Canada define sectors, and the way non-energy products are treated. 


Table 3 


Key Economic Variables | ; 

ne ee ea Growth (%) | 

|| Population (millions) be) a ae 
- 6.5 | 


ion (milli 9.4 | 
Total real GDP (1971 M$) 60,196 99,389 
Automobile registration (milions) | 4.6 | 6.5 | a1 


Source: Ontario Ministry of Energy 1990 | 
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Table 4 | 


How People Travel Today in Ontario 


Millions of ~~ Millions of 3 
_ Vehicle-Kilometres Passenger-Kilometres 


Walking, Cycling 


Automobile 


Public Transit 
Inter-City Bus 
Urban and GO Transit 


Rail (VIA and ONTC) 


ioe i | : ar 28,313 
. | 76,709 183,026 
_ Passenger-Kilometres | 


" Waiking, Cycling (0.7%) 


Source: Adapted from Ministries of Energy/T ransportation/Environment, 1991. 
"Reducing Energy and Emissions in Ontario’s Transportation Sector (Draft)" 
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Table 5 


How. People Will Travel Tomorrow in Ontario’ 
(If Current Trends Continue) 
2005 


Millions of 
| _ Vehicle-Kilometres |  Passenger-Kilometres 


Walking, Cycling 
| 103,350 | 191,508 


Public Transit 


_ Inter-City Bus | 5,297 
Urban and GO Transit . 13,820 


Rail (VIA and ONTC) __1,746 
Lied 51,202 


Passenger-Kilometres 


Wang, Cycling (05%) 


Rail (0.7%) 


Sybile Transit (72%) 


Source: Adapted from Ministries of Energy/T ransportation/Environment, 1991. 
"Reducing Energy and Emissions in Ontario’s Transportation Sector (Draft)" 
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Table 6 


How Freight Moves Today in Ontario 


Millions of 
Vehicle-Kilometres 
20,889 


| Tonne-Kilometres 


Air (0.0%) 


Rall (36.738) 


Sources: Adapted from Ministries of Energy/Transportation/Environment, 1991. 
"Reducing Energy and Emissions in Ontario’s Transportation Sector (Draft)" 
Statistics Canada 1989. 53-222: Trucking in Canada, 52-216 Rail in Canada 
51-002: Air Carrier Operations in Canada, 54-205: Shipping in Canada 
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Table 7 


How Freight Will Move Tomorrow in Ontario 
(If Current Trends Continue) en 
2005 


Millions of . 


aie of | 
_ Tonne-Kilometres 


Vehicle-Kilometres 


33,034 | eee 


‘Tone Kiloretien 


Alr (0.0%) 


Water (205%) 


Source: Aan from Ministries of Energy/T Panspertaeonl EAT Hae 1991. 
Reducing Energy and Emissions i in Ontario’s Transportation Sector aM: 


Truck (41.4%) 
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Roads | 


_ Ontario currently maintains about 21,500 kilometres of highways. Much of the current emphasis 
has shifted away from constructing new roads to maintenance of the gerien: system as more 
bridges and pieiways reach the end of their economic lives. 


mracking 


Ontario trucking industry is divided into the private and for-hire sectors, Private trucking 
consists of companies who use their own fleets and dedicated drives to mover their own goods. 
For-hire trucking refers to carriers who are contracted to move goods for others. In total, 
trucking directly employs approximately 228,000 workers in Ontario or five percent of the 
provincial labour force. Trucks currently carry about 70 percent of Ontario’s exports to the 
United States and about 75 percent of the province’s imports from the United States. 


Since the early 1980s, manufacturers, retailers and wholesalers have significantly reduced the 
number of days they hold inventory. Parts inventory for the automotive sector is only held in 
supply for four to eight hours. . Consequently, Ontario industries utilizing "just in time" 
inventories are greatly dependent on the truck transportation industry. 


The for-hire trucking industry is highly competitive, both within itself and with the rail and 
' marine modes. The subsector of: the Ontario-based trucking industry involved in transborder 
trucking is competition with U.S. firms which they feel have unfair advantages in more relaxed 
operating regulations and lower costs of doing business. A major issue facing the Ontario-based 
. trucking industry in general is how to restructure itself in light of economic deregulation of the 

industry and structural changes to the economy. . 


Rail 


There are 12,500 kilometres of rail lines in Ontario. Ontario goods rail industry employs about 

17,000 people and is dominated by the publicly-owned Canadian National Railways (CN Rail) 

and the privately owned Canadian Pacific Railways (CP Rail) which together account for 

- approximately 80% of rail goods movement in Ontario. The remainder is carried by north- 

south, resource-based lines such as those operated by the provincially-owned Ontario Northland 
Transportation Commission (ONTC) and the castes Central Railway. 


Long distance, high value. goods movement by rail has been lost to fierce truck price 
competition, leaving existing rail infrastructure underused. Rail operators and their workers are 
responding with new initiatives in service and investment. 


The passenger rail industry is comprised of federally-owned VIA Rail Inc. and the ONTC. 
Service on these lines has been cut in recent years. The two year study exploring the feasibility 
of a high speed passenger rail service in the Ontario/Quebec corridor found that a modern, 
highly visible yey speed passenger train service between Quebec City and Windsor would 
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improve passenger travel, “business and tourism and reduce congestion. A separate Ontario 
government operation, "GO" provides commuter rail service to we Toronto-centred region, on 
CN and CP tracks. 


Marine 


The Ontario marine industry employs about 4,000 people. Its business is built around a small 
number of high-volume, low-value, time-intensive bulk goods such as wheat, iron-ore, ‘coal and 

limestone. The industry has been in decline for twenty years with a decline of 50% in eee 

traffic see the Welland Canal i in the 1980’s. ? 


Air 


The airline industry employs about 25,000 people to service Ontario’s 100 airports. It is owned 
by the private sector, except for NorOntario which is operated by the ONTC. The domestic . 
industry was officially deregulated in 1988. It is currently dominated by Air Canada and 
Canadian Airlines International Limited. The greatest issue for airline industry is maintaining. 
market share in an “open skies" policy, or variations thereof, between the U.S. and Canada. 


Bus 


' The Ontario intercity bus industry consists of approximately 100 individual companies employing 
about 7,000 people. The top three companies (Greyhound, Voyageur and Grey Coach) | 
command approximately one quarter of the market. All carriers are privately owned, with the 
exception of the ONTC bus service. The industry is tightly regulated with operators as 
monopolies on routes. 


Urban Transit 


The Ontario urban transit industry employs roughly 18,000 people in 51 transit systems 
throughout the Province. This figure includes 17 public transit authorities. in the Greater 
Toronto Area and transit facilities for the disabled. With the exception of GO Transit, which 
is run by the Province, all systems are operated by the municipalities themselves (sometimes 
through private contractors or public utilities). On average, Ontario transit systems recover. 
about half to two-thirds of their operating costs from the farebox with the remaining shortfall 
being split. between the Province and each municipality. Currently, the Province contributes 

three quarters of the cost of. capital expenses, with the remaining seria coming from the - 
municipality. 


Greater Toronto Area 


The Greater Toronto Area (GTA) is made up of the Municipality of Metropolitan Toronto and 7 
the Regional Municipalities of Halton, Peel, York and Durham. Within the five regions ee 
are a total of thirty area municipalities. | 
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_ The road system is organized in three levels: 

= a provincial network of major freeways and inter-city tee built and operated 
by the Ministry of Transportation of Ontario (MTO) 
-™ systems of major arterial roads owned and operated by each of the five regions 


= roads owned and operated by the area municipalities which include arterial roads, 
collectors and local roads 


There are 16 public transit systems operating in the GTA: 
= GO Transit which is provincially funded and operates inter-regional rail and bus 
services ; 


= TTC which operates public transit services on behalf of Metropolitan Toronto with 
some extensions into adjacent municipalities 


= atotal of 14 transit systems operated by area municipalities in other regions. 
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143,300 


162,700 | 


oc) 


. 


| <) ea 143500 


_ Ontario Workforce 
Employed in Transportation 


Trensportation (0.288) 


Source: Statistics Canada 1990. 72-002 Employment, Earnings and Hours - Jan. 
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Table 9 


Transport Mode 


PASSENGER 
Automobile 
single occupancy 
carpool 
Motorcycle 


Personal Truck/Van 
single occupancy 
vanpool? 


Bus 
Transit 
Intercity 
Ral ° 7. 
Intercity* 
Transit‘ 
Commuter 


| Bicycle 
Walking 
_ FREIGHT 
Truck — 
Water vessel 
Pipelines*® 
Train 3 
Aircraft . 
- Notes: 


1986 data. 


_ Amtrak only. 


a re ee eo) 


urry. 


Light rail and rapid 
Very wide range of pipeline en 


‘US Passenger and Domestic Intercity-Freight 
Energy Intensities (1987) 


(heavy) rail. 


Energy Intensity 


(Btu/vehicle-mi) 


6,530 


6,530. 
— 6,530_ 


2,496 


9,048 


9,048 
9,048 


38,557 


20,176° 
220,721 


52,107 
80,550 
113,228 


- 200 
300 


(Btu/ton-mile) © 


1,898 
402 


270-2,765 © 


443 


n/a 


Commercial airlines and general aviation only. 


Sources: Davis (ORNL) 1989; Komanoff 1990. 


(Btu/pass-mi) 


3,841 
6,530 
2,230 


2,269 


4,762 
9,408 
1,094 


3,761 
939 


4,988 


25097 
3,534 
3,138 


cath 
300 


Average of all autos on-road; 1.7 passengers/vehicle; carpool assumes 3 passengers/vehicle 
Assumes average occupancy of 9 passengers per vehicle. -— 


ergy intensity: 270 Btu/ton-mile for crude oil to 2,765 Btu/ton-mile for coal 


. . ; : « 
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EXISTING EMISSIONS 7 | | 


_ The Pangporianen sector isa major source of air pollutants Emissions from the transportation 
sector contribute to a large number of environmental issues, including: global warming, urban 
smog, adverse effects on human and animal health, terrestrial ecosystems, and aquatic — 

‘ecosystems; damage to materials; and localized and urban impaired visibility. The emissions 
from transportation sources of most concern are: volatile organic compounds (VOCs), oxides 
of nitrogen (NO,), carbon. monoxide (CO), carbon dioxide (CO,), diesel particulate, and oxides — 
of BLN (80). Other more toxic compounds may be of. concern in  parculay circumstances. 


Ene counicae Canada and ‘Transport Canada’ (1989) have recat soblished national estimates 
of the portion of total emissions of each pollutant that are accounted for by transportation — 
sources. Baseline and forecast emissions inventory data for NO, and VOCs; disaggregated by 
province, were also recently published by the Federal\Provincial Long Range Transport of Air 
Pollutants Steering Committee (1990): The Ministry of the Environment periodically prepares" 
. emissions inventories for Ontario that include the portion of all emissions from ee gn 881 
sources. : ; 


For each of the main pollutants from transportation sources, the relative contribution of 
. transportation sources to total emissions and their adverse effects are summarized below. The 
summaries are drawn largely from the sources mentioned in the two Previgus pans 


Volatile organic compounds (VOCs) 


VOCs are the volatile portion of unburned nycrorenen (fuel) that are emitted from vehicle | 
engines.. The main sources of unburned hydrocarbons are exhaust Bates and evaporative losses : 
from engines and during re-fuelling. 


Gasoline-fuelled vehicles account for more that 85 per cent of VOCs from transportation 
sources. The transportation sector as a whole accounts for about 42 per cent of VOC emissions 
from all anthropogenic sources. : 


Some volatile organic compounds are irritants and so may effect exposed skin or other tissues. 
At high concentrations, these materials effect the brain and nervous system. At lower 
concentrations, overt effects are not commonly seen for most VOC. However, some VOC are 
considered toxic at low concentrations and have been associated with a vanery of toxic effects, 

ranging from AUAOEN failure to cancer. - 


In addition, some types of voc, sie described as reactive organics (ROG), eociae in the 
generation of ground-level ozone. When VOCs and NO, interact in the atmosphere while ie 
exposed to sunlight they convert normal oxygen (O,) to ozone (O;). The major adverse effects 
of ozone are increased incidence of respiratory symptoms and aggravation of respiratory disease, 
damage to natural flora and agriculture crops. 
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Oxides of nitrogen (NO,) 


NO, isa by-product of combustion, and is emitted in the exhaust gases from internal combustion 
engines. : 


Diesel-fuelled road vehicles and air, marine, and rail sources account for about 55 and 15 per 
cent, respectively, of NO, emissions from transportation sources. The transportation sector 
accounts for about 63 per cent of NO, emissions from all sources. 


As well as being a precursor of ozone, elevated ambient concentrations of NO, are responsible 
for a number of other adverse effects, including: irritation that may lead to discomfort or 
damage to exposed moist tissues including the lungs, fading of some fabrics, contribution of 
nitrate and nitric acid to acidic precipitation, and contribution to the formation of smog. Nitrous 
oxide accounts for about four per cent of the climate effect of 1990 anthropogenic emissions 
ees 1990). 7 : 


Carbon monoxide (CO) 

CO.is also a by-product of combustion. 
‘ Gasoline-fuelled road vehicles account for about 94 per cent of CO emissions from transportation | 
sources. Diesel-fuelled trucks and air, marine and rail sources S account for the remaining CO 
emissions from transportation sources. 

Elevated ambient concentrations of CO result in a Auinber of adverse health effects including: 
increased risk of heart attacks, aggravation of symptoms of cardiovascular disease, decreased 
work capacity, impaired vigilance and abnormal fetal development. 

Carbon Dioxide (CO,) | 

0) is another by-product of combustion of carbon-based fuels. 


CO, emissions from transport vehicles account for between 25 and 30 per cent Bf total CO, 
emissions. . 


CO, is the main greenhouse gas, SP CoUnIINE for more than 60 per cent of the cumulative climate 
effect of anthropogenic emissions (IPCC, 1990; Allen, 1990). If atmospheric concentrations are 
to be stabilized at current levels, a reduction in the global level of CO, emissions of greater than 
60 per cent is required (IPCC, 1990). 
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Diesel Particulates | 3 


Diesel particulates are a Sranent of diesel exhaust. Environment Canada estimates. that these 
contribute about 2 percent to total OEY eedesoe rc emissions. eC 


Transportation sources account for almost two-thirds of total diesel fuel oil sonaiNpCOn ina 
Ontario (Statistics Canada, 1989), and could be expected t to account for a comnparantE proportion | 
_ of diesel parnculate emissions. : 3 


Diesel particulate consists of about 75 Ba cent soot, 15 percent soluble organics and 10 percent ay 
sulphate. A number of polycyclic aromatic hydrocarbons (PAHs) found in the soluble organics 
fraction of the diesel particulate are known or suspected SME GE Ne and miutacens, 


‘Sulphur Oxides (s0,) 


While transportation sources account for only 2 to 3 per cent of all SO, emissions,, they are 
included here for the sake of ahs re SO, emissions are the primary cause of acidic 
precipitation. ot . 


DETERMINAN TS OF EMISSIONS 


_ The emissions factors for sulphur dioxide (SO,), oxides of nitrogen (NO), particulates, carbon — | 
monoxide (CO), and volatile organic compounds (VOC) were provided by the Air Resources 
Branch. The carbon dioxide (CO,) emissions factors are from Environment Canada (1990). 


SO, emissions from the transportation sector are determined largely by the sulphur content of ; 
the fuel. SO, emissions factors for road vehicles are based on an average sulphur content in 
gasoline of 0.03 percent by weight Ee ppm) and in diesel of 0.22 percent 2) weight. — 


Most of the particulates that are emitted from transportation sources come from the tires and abe 


brake linings of road vehicles. Particulates are also emitted in the exhaust from diesel sare 


The NO,, CO, VOC emissions factors denend on the type of emissions control equipment on 
the fleet, the temperature (season), and whether the vehicle-kilometres travelled (VkmT) are | 
accumulated during cold start and warm-up of the engine (primarily urban driving) or when the - 


"engine is warmed up (primarily highway driving). Emissions factors were calculated using the | 


MOBILE4C computer program. They are average annual values that take into account the 
emissions control equipment of the Ontario fleet, seasonal temperature, and the split between 
urban and highway driving. Emissions factors are generally lower in the summer than in re Ri 
winter and ee aurine ney driving than during urban chyane= 


1 The main sources of SO, are coal-fired power plants and non-ferrous ore smelters 
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Carbon dioxide emissions factors depend on the carbon content of the fuel. CO, emissions 


. factors are based on the assumption that all of the carbon emitted when the fuels are burned 
combines with oxygen i in the atmosphere to become CO). 


- PROJECTIONS OF EMISSIONS 


Emissions forecasts for 1990, 1995, 2000, and 2005 were estimated from Projected fuel use 
(CO, and SO,), and VkmT (VOCs, NO,, CO and particulate). The baseline emission projections 
account for changes in the emissions factors for each. forecast year SANE Teflect new emissions 
standards Be fleet turnover. 


The emissions factors used in the forecasts are as follows: 


SO, emissions factors remain constant through to 2005 at the 1985 levels. SO, emissions factors 
are largely determined by the sulphur content of the fuel used. Environment Canada published 
its intention to regulate the sulphur content in diesel fuel under the Environmental Protection Act 
in the June 30, 1990: Canada Gazette, Part I, as a step to reduce diesel particulate emissions. 
The regulation under consideration will limit the sulphur content of diesel fuel to 0.05 percent 
_ by weight, effective October 1, 1993. If the regulation is promulgated, the sulphur content of 
diesel fuel will fall substantially from its current average of 0.22 percent by weight, and SO, 
emissions from transportation sources would decline by 40 to 45 percent from the baseline 2005 
"projection. Further reductions in SO, emissions will be achieved by. measures that reduce the 
amount of fuel consumed. 


(Bartichlate emissions are assumed to remain constant at 1985 levels. This is a-conservative 
estimate; 1991 technology diesel engines emit 70 percent fewer emissions than those with 1985 
technology. Furthermore, U.S. standards to take effect in 1994 will reduce tail-pipe particulate 
emissions from individual vehicles by about 12 percent. The U.S. has also mandated a reduction 
__ in the sulphur content of diesel fuel. The use of this fuel in engines redesigned to meet the new 

_ emission standards may result in a further reduction in diesel particulate emissions of up to 6 

percent. Heavy duty engine and truck manufacturers based in the U.S. have voluntarily 
committed to make available in Canada only engines which meet the new U.S. standards. 
Because of the high infrastructure costs associated with a switch in diesel fuels, however, the 
- Canadian government, heavy duty engine manufacturers and the petroleum industry are working 
towards a market-based and cost-effective alternative to the U.S. regulations. 


Few changes are anticipated in the amounts of particulate emitted as a result of tire and brake 
lining wear. Additional reductions in particulates could be achieved by measures that result in 
reductions to the number of VkmT by road vehicles or r the amount of fuel consumed. 


NO, , CO and VOC emissions factors used in the forecasts for road vehicles were obtained from 
Environment Canada. They are the same emissions factors as those used for the forecasts in the 
Federal\Provincial ‘Management Plan for Nitrogen Oxides (NO,) and Volatile Organic 
| Compounds (VOCS) March; 1990) The emissions factors show substantial declines between 1985 
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and 2005. These delinees are the results of more stringent emissions s standards that c came into 
effect in September, 1987 (i.e., for the 1988 model year) for passenger cars and light trucks and 
in 1990 for heavy duty trucks and buses. As more of the motor vehicles that were manufactured 
prior to the implementation dates of the new standards are retired from the active fleet, the fleet 
_ average emissions factors will decline. Further reductions in emissions of NO,, CO and VOCs 

from road vehicles will be achieved by measures that reduce the number of VkmT and by more 
. stringent emissions standards. ; 


-The NO,, CO, VOCs emissions factors used in the forecasts for railroads, aircraft, marine 
sectors are kept constant to 2005 at the 1985 levels. 


CO, emissions factors used in the forecasts are held. constant for all fuel types. Since CO, 
emissions factors are based on the carbon content of fuels, the only measures that are effective 
in reducing CO, emissions are those Hee result in a reduction in the amount of carbon-based 
fuels that are consumed. : 


The baseline fOreerete ‘do not include the effects of measures that are iader sondern for 
implementation before 2005 but for which effective dates and the details have not. been 
} announced. Some of the measures excluded from the baseline include: ~ 


© more stringent emissions standards which are pee considered by Transport Canada for 
_ the mid-1990’s 
@ fuel economy standards like, for crap U.S. Corporat Average Fuel Economy 
standards a: | 
@ —_ motor vehicle inspection and maintenance programs. 


Pagers production i iS stall) calculated from the energy demand equation ( 1) above. All of | 
the emissions of concern to this study, emitted from ‘transportation. sources, are directly 
_ proportional to either Energy Consumption or Amount 4 OF ropcasete 


Emissions Production = Emissions/Unit of ners * Amount uo Energy 
Emissions. Production = Emissions/Unit of Activity * Amount of Activity 


The baseline emissions forecasts are summarized in Table 10. 
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Table 10 — 


- Baseline emissions quantities forecast for Ontario’s transportation sector (kt/a) 


1,896 1,344 1,218 1,019 1,079 
ae a 
a 42,281 44,034 48, 283 51, 208 54, 712 


Comparison of ‘ emission projections with other estimates 


Asa ent of using lower base quantities during 1985 for diesel-powered road vehicles than 

those used by the MOE Air Resources Branch, the emissions quantities for the 1985 baseline are 
_ lower than the Air Resources Branch’s. The baseline emissions forecasts are also lower than 
the Environment Canada forecasts in the Federal/Provincial Management Plan for Nitrogen 
Oxides (NO,) and Volatile Organic Compounds (VOCs) (March, 1990). Environment Canada . 
used even higher base quantities during 1985 for diesel-powered road vehicles than did the Air 
Resources Branch. Environment Canada’s growth factors were also substantially higher .than 
those used by the National Energy Board, or the MENY eee . 


Neither SO, nor peraculate emissions from the transportation sources are expected to eeisrat 
serious problems in Nes 


The quantity. of SO, emissions is shown as growing steadily. However, as described above, 
limits on the sulphur content of diesel fuel are under consideration and, if implemented, will 
result in a substantial reduction on SO, emissions factors. In any case transportation sources 
account for only about two to three percent of all SO, emissions. 


Particulate emissions are also shown as increasing to 2005, but this may overstate the most 
likely outlook. Measures to reduce emissions from individual vehicles have been implemented 
- since 1985 and further improvements are expected in the mid 1990’s as described above. As 
the existing stock is turned over, fleet average emissions per brakehorsepower-hour will 
decrease, thereby reducing the emissions ee for particulates. 


NO,, Co and VOC emissions are all shown as decreasing steadily until 2000 and then starting 


to increase by 2005. By the year 2000 virtually all of the motor vehicles manufactured prior 
to the effective dates of the latest emissions standards will have been retired from the active fleet 


aE 


and the fleet average emissions factors will have levelled off. Fuel consumption and its direct. 
correlate, CO, emissions, are expected to grow steadily under the assumptions of the baseline . 
forecasts. In the absence of more stringent emissions standards total NO,, CO and VOC | 
emissions will start to increase after 2000 with any increase in VkmT. ‘With the exception of 

more stringent emissions standards, .all of the measures aimed at reducing emissions will also 

result in less fuel consumption and vice versa: More ‘stringent emission standards will be 

included as a measure in all of the Strategies, s the focus of the strategies willbe on measures 

that reduce fuel consumption and CO, emissions. This approach will ensure that any strategies 

that are formulated to meet fuel consumption and CO, reduction goals will also result in. 
maximum reductions for.other: emissions. | 


Table 1 


- Estimates of annual ee emissions production i in Ontario 


Sector/Mode ~~. CO, Emissions Production (kt/a) 


| a a 
i ee | 


‘* “Other” includes motorcycles, school buses and recreational vehicles” 
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Table 12 - 3 


Comparison of Emissions Between Various 
Passenger-Transport Modes* 


CO, NMHC! co _ NO, TSP so; 


Transport Mode 
(Ib/pass- (in grams/passenger mile) 
mi) 

TRUCK (gasoline): ; 

-Single Occupancy 1.55 3.20 27.46 2.05 0.01 0.23 
-Average Occupancy  ~ 0.81 1.68 - 14.45 1.08 0.01 . 0.12 
CAR: min 

-Single Occupancy : 1.12 2.57 20.36 1.61 0.04 0.14 
-Average Occupancy 0.68 "3 1.51 11.98 0.95 0.03 0.08 
VEHICLE RIDESHARE: 

-3 person carpool 0.37 0.86 * 6.79 0.54 0.01 - 0.05 
-4 person carpool 0.28 0.64 5.09 0.40 0.01 0.03 
-9 person carpool 0.17 0.36 3.05 0.23 <0.01 0.03 
BUS (diesel): 3 ; 

-Transit 0.39 | 0.25 1.21 1.82 0.17 n/a 
RAIL: 

-Amtrak/intercity : 

diesel 0.43 0.12 0.6 0.9 ~ 0.08 0.51 
electric 0.26 neg 0.05 1.1 0.08 . 2.07 

-Commuter (diesel) 0.53 1.04 1.44 4.10 0.28 0.63 . 
-Transit (electric) 0.37 neg . 0.06 1.48 | 0.11 2.89 
AIRCRAFT? 0.57 0.05 Wd i Ry Ree 1.08 n/a 0.08 
BICYCLE Bee 0 “0 0° 0 0 0 
WALK 0 Ons 0 0 Ox: 0 
Notes: : 


* Emission factors (convert from emissions in vehicle-miles to emissions in passenger-miles using occupancy factors from table 2): 

Diesel: 1.68 x 10-4lb CO,/Bu 

Gasoline: 1.71 x 10-4lb CO,/Btu : 

Jet fuel: 1.66 x 10-4lb CO,/Bu 

Electricity: 1.04 x 10-4lb CO,/Btu-equivalent; neg. NMHC; 0.04lb CO/MBtu; 0.92 Ib NO,/ MBu; 1.8lb SO,/MBtu; 0.0671b 
TSP/MBw (Average 1987 power plant emissions in U.S.). 

Heavy-duty diesel engines: 2.51g NMHC/veh-mi; 12.3g CO/veh-mi; 18.5g NO,/veh-mi; 1.7g TSP/veh-mi. 

Single passenger auto: 2.57g NMHC/veh-mi; 20.36g CO/veh-mi; 1.61g NO,/veh-mi; 0.04g TSP/veh-mi. 

Single passenger light track: 3.2g NMHC/veh-mi; 27.5g CO/veh-mi; 2.1g NO,/veh-mi; 0.01 TSP/veh-mi. 


1. Non-methane hydrocarbons (NMHC) or reactive organic compounds (9RVP). 

2. SO, emissions calculated based on 0.03 weight percent sulphur in gasoline fuel. . 

3. Assumes a PW4050-powered 767-200 flying 288 statute miles (250 nautical miles) seating 65% of its 240-passenger capacity. (Note: 
emissions per passenger-mile change proportionately with passenger occupancy-e.g., if this aircraft was only 25% full, emission factors would 
increase by a factor of 2.6) 


Sources: Davis (ORNL) 1989; EIA, May 1989; author’s calculations; EPA Mobile 4 model and personal communications with Lois Platte (EPA 
Ann Arbor Laboratory); personal communications with Walt Stevenson (EPA Research Triangle Park, NC); personal communications with Frane 
Pane, United Technologies-Pratt and Whitney, East Hartord, CT. 
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Energy use and emissions 
Table 13. 


The figure and table show energy use by mode (PJ/a) 


Ei ie ie e 
fee [oP of ats Tad 
ja as 


oe os ower | 9 | 9 | i | a | 
a aa ce a ea 


Source: VHB 1991 
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Table 14 


Emissions by contaminant 


ee : Mt — million tonnes 
- kt — thousand tonnes 


Table 15 


Co2 emissions by mode 
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Table 16 


| 2008 
© Urban enemy > Inter-cty energy Total energy. | 
~& Uroan CO2 —t— Inter-cty CO2 . -ar- Totai CO2 

Table 17 


Energy and emissions by type. Pia | 1988 | 1990 Fees (es) 
| | 
[Pasinger | 459 | asx | 52s | sas | 579 
tow sts | ot | roe | tes | ioe | 
CO2 emissions (Mt/a) 
frmigt | on fon | ie | ote | is 
Lae a RS a ee 
nS ie gh enger 
Sa eee 
—® Freight CO2 ~0 PasaengerCO2 -#-TomiCO2 eee 
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Automobile fuel economy 


Table 18 


_. New vehicle fuel efficiency 


New vehicle Peek Os Gd Ot 
average | 

Average vehicle | 8.80 
<1000 kg | ) 
“Best car” on 5.00 n.a. 
market | 

Prototype oe 3.10 

vehicles 
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Table 19 
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40 


0 . | De, 
1990 1995 2000 2005S 
: Implementation year | 
aes Current = 20% deciine by 2005 | ae ee 
Fuel efficiencies required to meet a fleet average objective of 20% reduction relative to 1988 
levels. | . : nS 
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APPENDIX III: =. INTERMODAL ISSUES 


The following appendix’ includes information on competing transportation modes and their 
environmental effects. The Task Force has included this information in whole to help advance 
the discussion and to indicate the range of possible positions on the modal shift. 


Part 1 includes three sample calculations, based on. data supplied by VHB. These outline the | 
environmental effects of modal shifts from road to rail; from. diesel to electric buses, and from _ 


single to high occupancy vehicles.. 


Part 2 is an example of a user position ona public policy issue, the environmental effects of 

more efficient trucks. | : ie | oe 

The Ontario Ministry of Transportation is currently carrying out a detailed review of truck, rail 
and marine transportation to develop a Jong term strategy for each of the modes and 
requirements for modal shifts. | mn aa | 
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1.2) SAMPLE CALCULATION: FROM ROAD TO RAIL 


‘SUMMARY 


The following pages contain a lengthy rationale for ene non fuel eaneiaced and 
formation of CO, and other polluting emissions. There are many presumptions and assumptions 
_ leading to conclusions therein awaiting the test of reasonableness of informed readers and critics. 


Notwithstanding all that, those conclusions are summarized as follows: 


Action/Impact ‘Goods Transport (2005). Passenger Transport (2005) | 


Traffic Diverted 26 %. of Intercity diesel powered | 80% of rail pass. k/a | 

general freight truck transport 50% of intercity diesel bus p.k/a 

net tonnes (1.14 X 10"° net’ 70% of intra air p.k/a 

tonne k/annum diverted to rail 30% of intercity, gasoline auto p.k/a or 
(diesel). 37% of total of those to electric TGV 
type trains or ‘equivalent. 


Petroleum products saved - 670 x 10° litres total of aero, auto 

: . gasoline and diesel fuel/a. 
co, Reduction | 1 x 10° metric tonnes/a or 1.9% 1,073,000 Mt/annum net reduction or 

: : ‘| of 20 year annual increase’ 7.2% of 20 year annual increase 


Reduced by 2850 metric Net increase of 538 M.T/a based on ; 
~ tonnes/annum 25% modern coal source for energy - 


net decrease of about 536 M.T/a if gas_ 
fired gas turbine cycle plant power used _ 


6726 Mt/a | 7097 MT/a, less 188 Mt/a o or 6909 Mt/a 
net reduction/a 
VOC's Reduction 1596 Mt/a 7194 Mt/a avoided; less power plant 


Particulate Reduction. 1254 Mt/a 2534. MT/a avoided but very large solid 


ca. wastes from coal fired station - none if 
| co Reduction 


a gas fueled gas turbine cycle. : 
_. | 52,115 Mt/a avoided electric power 
station er Siocue likely to be very small. — 
i ; TOTAL 20, 406 Mt/a (excluding CO,) 
| Federal Excise Tax $14,581,000/a lost $26,800,000/a lost (G.S.T. oe on 
ave . <i) electricity sales value unknown) 
Provincial Sales Tax $16,404,000/a lost $74,070,000/a lost on fuel tax (sales tax 
ee gain on electricity sales value unknown) 
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365 x 10° litres diesel fuel/year 


NO, Reduction 


7980 Mila 


Same (Federal costs for air system 


Reduction in road spending 
should be reduced) 


capital and maintenance . 


Other Factors © 
Provincial Capital 
Spending . 


Total fuel savings converted to barrels of crude oil total an amount 


times daily output of projected Hibernia development 


210.303 


11.6% increase in rail net tonne 
_k.’ Likely will trigger capital | 
spending | 


Rebate of RR provincial fuel 
tax for shifted traffic - 
$2,705,000/a. 


Impact on Receiver Requires a new Rail System 


Incentive Evaluate costs of not doing so 


GOODS AND PASSENGER TRANSPORT | 
_ Referring to the March 14, 1991 report of VHB Research and Consulting Inc. , “Establishing the 

Baseline" from page BS one can see the "Demand" for transportation over the years 1985 to. 
2005 rising from 3.23 x 10" to 4.94 x 10" net units or a rise of almost 53%. During this 
period, the corresponding rise in energy consumption is shown to rise from 6.15 MJ/a x 10" 
to 7.94 MJ/a x 10" or 29%. Implicit in this is a growing average efficiency of fuel use eg. 
fewer MJ. per net tonne.k or per. passenger.k. That is gratifying in. terms of satisfying the 
"vision" but it is not enough to very significantly slow ‘the course to the heralded environmental 
_ disaster of global warming. consequent to vastly excessive CO, production (. . and other 
greenhouse gas culprits) and that in turn is seen to arise from vastly excessive use of fossil fuels. 


With minor exceptions (eg. subways etc using their share of nuclear and hydraulic power) all ee 


_ of transport in Ontario (and Canada) is fossil fuel driven. 
To reduce the use of fossil fuels one can turn to:. ; , he oe 
(a) Relying on improvement of specific efficiency in each mode. For example, 
VHB projects a decrease in MJ/net tonne.k of diesel truck transport from 
1.817 to.1.441 between 1985 and 2005, a drop of 21%. For rail general 
freight, it projects a drop from .242 to -204 or 16%. (All this is included in 
the aforementioned 29% drop in energy consumption.) epi et 


(b) One can seek to switch use of modes. For example, if one were to switch one 


tonne of freight from truck to rail in 1985, one would reduce energy use rate. 
from 1.817 MJ/k to 0242 MI/k i.e. by 86%! If the switch occurred in the ~ 
year. 2005, the reduction would be from 1.441 to 0.204 MJ/k for each net 
tonne of movement or 86% also. For the benefits of rail to be realized it 
should be used primarily in high-traffic corridors and be integrated with road — 
transportation for service to higher density areas. Re 


If all transport were eligible for such an 86% reduction . .. and one must interject to say it is , 
not. . . then that 29% rise in annual energy use:would be offset by an 86% decrease for a 
- sizeable net decrease in consequent CO, and other emission production. 


When one sees that significant 86% reduction one is seeing the difference in resistance to motion 
of the constantly flexing low elasticity energy absorbing pneumatic tire used by all highway 
vehicles versus a still flexing but high elasticity energy-denying steel wheel on a steel rail. The 
ratio may be as high as 9/1 per unit of gross weight. This ratio decreases as the comparison 


shifts to units of net weight (i.e. payload) and factors such as tire construction, inflation 


pressure, rail wheel flange friction, wind drag etc are taken into account. In its statement to the 
task force.on May 30, 1991, a CNR representative gave the ratio’a more conservative value of 
65 to 75% less fuel for rail vs road transport per net load unit weight. Acknowledging that there 
appears to be this difference between the VHB report values and the CNR values, these 
comments will continue on the basis of using the VHB values with the expectation that any 
action proposals resulting from this will be subject:to technical verification and/or correction. 
That difference may lie in accounting for idling fuel, work train fuel etc out of a single massive 


~ total. 


Since the VHB report can be inferred as incorporating technology improvements in each. mode 

so as to improve efficiency and reduce emissions, then attention can turn here to what might be - 

achieved by nodal switch. This will be discussed separately for "Goods Movement" and for 
"Passenger Movement": — a 7 ; 


Goods Movement: 


The VHB "base case scenario" date divides transport into 43 different categories based on mode 
me zone of operation - urban, interurban etc. 
772 fuel ae 
me ' private vs public carrier 
ate ownership : 
and so on. | 


To work into the goods movement potential, three lines 11, 12 and 13 of the VHB tables were 
selected. These cover general freight powered by diesels on the road, rail and marine modes. 
_ Their energy, usage and emission data is provided on table (a) herewith. There are other 
_ significant lines: 8 and 9 for private light truck intercity gas and diesel fueled freight plus linge. 
10 for gasoline powered inter city general freight. The discussion will come back to them but 
line 11, 12 and 13 being all diesel (steam on the way out for years in lake freight) they probably 
- are the most likely representation of rail and road transport competing in a single long haul 
market and therefore the "figures" likely to change in a market driven modal switch. (How to 
provide that "drive" is of course another aspect of this whole matter.) 
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For another reason as well, it seems prudent to look at only these lines first. That is the trend - 
in rail freight operation is to hew mostly to line haul business and to eschew local branch and 
low volume switching service. That "lost" business is probably part of the growth content of 
_VHB’s urban freight where the gasoline (line 35) and diesel (line 36) have 20 year energy 
growth ratios of 637% and 41% respectively. They have a widened collector and delivery 
market where high power diesel drives are not heavily represented. aes fs alae 


n seems surprising. General freight cargo within 
the Great Lakes System enjoyed bullish ship investment in the 50’s only to see this join the scrap 
yards in the 70’s and 80’s. Pending stakeholder comment, this is seen to represent alternate bulk 
_ cargo aboard bulk carriers . . :; cement, salt, limestone, coal, ore, grain etc. None of these are 
time. sensitive and are unlikely candidates for modal switch. Markets for some may move to 


As for marine general freight, the growth shown 


new locations where marine transport is impractical. In that case modal switch will occur out 


of necessity. Further as can be seen by inspecting the columns of table (a) there is no 


environmental gain in stimulating a modal switch from marine to truck or rail unless the . - 


distances by marine travel are much greater. No cases of this suggest themselves. Perhaps what 
exists here is a very functionally effective and efficient mix of intermodal operations €.g.. 


-. cement plant to ship to depot to truck ? , 
> grain elevator to rail to ship to market etc. etc. - 
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Return now to lines 11 and 12 of table (a).. What would it take to produce a favourable. 
environmental impact and is the implied action practical? 


To approach this, one can examine the total CO, production of all transport. If all energy for 

_ transport in Ontario is 7.94 x 10!’ MJ in the year 2005 and if one can generalize by inspection, — 

that all energy converts to say, 70 grams of CO, per MJ , then in year 2005 all this transport 

activity converts to 7.94 x 10" MJ x 70g/MJ x__1 , ee yrs | 
} Sige Gk Soe _ 10°g/metric tonne ; 

one finds annual CO, to be 55.58 x 10° metric tonnes. In 1985, it is similarly calculated as 


43.05 x 10° m.t/a. The 20 year increase is thus 12.53 x 10° mt/a. 


If one then looks at lines 11 and 12 of table (a), one sees a decrease of CO, production per net 
tonne.k modal switch road to rail of (128.43-17. 10) grams or 111.33 grams/net t.k of Switch in ~ 
1985 or (101.85-14.42) or 87.43 grams in year 2005. = eee orgs 


A million metric tonnes of annual CO, production seems a worthwhile proposal. It would be. 
. 1.8% of total transport CO, production in 2005 , or 7.9% of the annual increase in 2005 over 


ve 1985. With a production rate of 87.43g/net t.k would require a shift of. 


1,000,000 tonnes/yr x 1000 kg x 1000 ¢ ora switch of 11.44 x 10° t.k 
87.43g/t:k {% kg fee eRe or oe, | 
or 1.144 x 10" t.k/year. That’s 1.14/4.34 x 100% of the annual projected truck traffic, or 

26% of line 11. Neer , toe Be ees 


If one was to add to line 11, the tonne.k of lines 8 and 9, the other private trucks, gas and diesel 
plus line 10, the general freight gasoline powered trucking - all intercity - which have these 
projected year 2005 traffic flows: | | 


Line 8 6.22 x 10° vh.k/yr } AS TO xO tksa 

Line9 2.61x 10°" "= } @ Sy 2 Net onneSIveh aaa | 

Line 10 1.22 x 10'° ton.k/yr ae 22 OM ae 
cs Total (2005) 4.45 x 10! t.k/a 


This almost equals line 11 and brings a total of 4.34 + 4.45 or 8.79t.k/a x 10" for the four 
lines. . 3 : 


Thus the 1.14 x 10" t.k/a of modal switch can also be seen as 13% of the total | 
(8.79 x 10!)/year 2005 truck (private and public, both fuels) inter-urban freight movement (i.e. 
lines 8,9,10 and 11). | - ; me 

Is a switch of 1.14 x 10!° t.k/a a reasonable number to contemplate? The trucking industry will 
likely Say "no" with vehemence at the loss of 13 or 26% depending on how one looks at it. The 
rail industry will likely say "yes" with anticipation of an 11.6% increase in 2005. But one must 
look beyond who gets and who loses for more substantial appreciation. oes 
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__ If one were to assume for simplicity’s sake that all of the truck freight was carried in 42000kg 

authorized gross weight trucks with tare weight of tractor and trailer of say 14,800kg, the 
potential net weight is 27,200kg or 27.2 metric tonnes. Not all trucks move at their weight 
limit. A Ministry of Transport study on "climbing lane" rationale includes results of a limited 
survey that says they move at 70-100% of allowable weight. If one used the average of 85% 
then gross weight would be .85 of 42,000kg or 35,700kg and payload would suffer that full 


reduction of 6,300kg down to 20,900kg or 20.9 metric tonnes: Then reduction of 1.14 x 10" 


t.k/a by road transport means a reduction of 

~ 1.14. x 10! + 20.9 or 54.55 x 10!° vehicle k/year. That’s 152,192 v.k/day (300 days/yr). At 

a utilization of 700km/worker day, that’s something like an employment loss of 217 driver 
persons, plus terminal workers etc. 7 a 


As a rail movement in year 2005, those 1.14 x 10'° net tonne.k could move in. trailers on flat 
_ cars, containers on flat cars one or two high, in regular box cars or in bi-modal Road Railers. 
They may move then at higher net tonnes/gross tonne ratio, or lower. If one was to assume the 
same vehicle k/a impact as though all net weight moved in trailers on flat car and that the table 
_(a) data is unaffected by these assumptions then one can further estimate the picture could be 
a one half of the 1.14 x 10'° net. tonne.k occurring on 500km routes and one half on 
1000km_ routes. These ‘correspond very roughly to Montreal/Toronto and 
‘Montreal/Windsor. . This isn’t necessarily realistic but it does start to be indicative. 
_ Assume further that the net weight/rail unit is the same 20.9 metric tonnes each. 
That gives  .57 x 10'° net t.k + 20.9 t/unit ee te a 
con or 545,454 load units/year on 500km trips 
or 1818 load units/day on 500km trips (300d/yr) 
also 909 load units/day on 1000km trips (300d/yr) 


A rail system should find it practical to move these in 75 unit trains so that given 24 trainloads 
total in both directions over 500km i.e. 12 each way plus the 12 train loads total in both | 
‘directions over 1000km of route, i.e. 6 each way. | : 


= if there is a greater variety of routes and distances obviously these concentrations will be 
- reduced. Rene | | 


That represents 24 + 12 or 36 crew member employment 6 days/week or 216 crew member 
days/week or say 216/5 or 43 crew member incremental employment, plus support portions. 


While the road system could unquestionably accommodate a drop of traffic, it’s not clear that 

‘the rail system could accommodate the traffic increment without new investment and/or without 
clarification of routes. There’s a great deal of unused rail capacity and potential for increasing — 
track capacity but the question is does available capacity match modal switch needs. One could © 
guess it likely does match, location-wise at least, because it is surplus now largely because of 
modal switch to truck in the past. | ; 
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If all this switching could happen without adjusting related incentives and/or disincentives in - 
public policy, it would be happening now. If all of this switching could happen without 
adjusting related incentives and/or disincentives in public policy, it would be happening now. 
It doesn’t seem to be happening. The trucking industry proposes the trial use of double 48’ 
trailers under some conditions on Hwy 401 - Montreal/Oshawa. These should save fuel and 
emissions per ton/k, the exact indications on this are not clear and likewise it’s not clear where 
they would fit within the VHB data. Such trial use would depend on road use policy 
considerations that are beyond this study. Maybe there’s a justifiable niche for these, maybe 


not. This task force would look for data to compare with the VHB data. 


It is fundamental science that a big change in emissions will only come with modal switch. 
Everything else is fine tuning, all assuming service to shippers can be sustained at a price 


and a level they expect and require. 


There are other implications and results flowing from a hypothetical reduction of annual CO, | 
production (in 2005) and, ofcourse, based on the ‘VHB Base Case Data, one sees. — 


(a) Diesel and light fuel oil have 38.68 GJ/M? 


That is 38.68 GJ X 1000 MJ. X 1M? —X 1000CC or 38.68MJ. 
MM GI. HOC’ Litrerse, Hen 


Motor Gasoline, for information has 34.66 MJ 3 
; | Litre’ 


(b) The hypothetical modal shift represents an energy use reduction of 
(1.441 - 0.204) MJ X 1.14 XK 10! tk or 1:41 X 10! MJ/annum 


tk Lye 


That’s 1.41 X 10° Litres or 364.53 X 10° Litres/annum 
A868 ie eee oy Ore 


(c) Along with the 1 million metric tons of CO,/year reduction in year 2003 or 1.8% of all 
transport CO, there are these effects as well: ? 


- NO, reduction: (0.88 - .29) g/t.k x 10° g/Mt x 1.14X 10 t.k/a 
or 6726 metric tons/annum 7 | 
- VOC’s reduction (.15 - .01) g/t.k x 10° g/Mt x 1.14X 10°t.k/a = 1596 MT/a 


~ Particulates reduction (.13 - .02) g/t.kx 10°g/Mt x 1.14X 10" t.k/a = 1254 Mt/a 
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- CO reduction (.82 - .12) g/t-k x 10% g/Mt x. 1.14 X 10 t.k/a = 7980 Mt/a 
_ - SO, reduction (.27 - .02) g/t.k x 10% g/Mt x 1.14 X 10° t.k/a= 2850 Mt/a 


Total emissions (other than CO,) 20,406 Mt/a 


. (a) ‘Impact on principal government revenues/costs would be as follows: 


= net loss of provincial sales tax at 4. S¢/litre (1/ ae of lost oil sales would be 364.53 
X 10° X $.045 or $16,404,000 . 


ue net loss of federal excise tax revenue @ AC/litre i.e. $14,581,000 
=a likely net gain iG revenue by reduction of deferred tax (provincial and ‘federal) by 
‘virtue of reduced investment or fewer high capital cost allowance (i.e CCA) road assets - 
’ vs more low CCA rail assets 
--a significant reduction of Ontario road wear and tear and consequent maintenance costs 
- a likely stretchout/deferral/cancellation of road api improvements for Ontario ~ 
- avoidance oe cost elsewhere to’ achieve these emission reductions 
As noted earlier, modal witch i is not Heobenines in part, because of inequities in Public policy. 
’ The rise in the absolute difference between road and rail fuel sales taxes which will have gone. 
from 7.5¢/L pre budget 91 to 9. 8¢/L as of Jan. 1, 1992:may have some shift effect. No 
measurement of this is available to the task force. To give the modal switch a nudge, it is 


suggested that the province rebate the rail fuel tax (4.5¢/Litre as of Jan. 1, 1992) to the railroads — 
for fuel Burcaed in Ontario and. attributed solely to satisfying modal switch. 


| That would ammount to:. | | 
1.14 x 10" i k/a x .204 MJ/t. k X 1/38.68MJ/L X_ $.045/L 
cee $2, 705 ,000/year. That incentive represents $2. 70/metric ton “f CO,/year. (The 


coming U.S. trading in SO, emission futures should give some indication whether this 
is high or low, when related to SO.) 
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If a railroad used the rebate to give it more competitive price freedom, the amount wouldn’t 
seem to buy much of that. The $2,705,000 per year for helping gain say 1/2 of the 1.14 X 10° 
t.k per year is almost immeasurably small. If a railroad sheltered the rebate from income tax 
- by making new investments in say rolling stock, the low Capital Cost Allowance rates in Canada 
coupled with the first year 50% only rule, would require rather large investments to shelter the. 
rebate. If, for example, it was used for rail cars (7% CCA) then in the first year of 
a $2,705,000 rebate (assumes all according to corporate tax paying discipline) the investment | 
could be $2,705,000 ; : at | cet AH eS 
: = .O7-X-1/2 or $77,000,000 approximately. The Ontario Sales Tax component in 
that is about $5.4 million and the G.S.T. about $4.7 million. This is all pretty wild and extreme - 
_ investment economics but it’s intended to provoke qualitative thinking of what might be. 


The road hauler would be gasping if such an incentive were introduced without some guidance 
on how they as an industry could survive. Obviously if railroads found this very attractive and: 
managed to enlarge market share as hypothesized, some extra trucker drayage would be needed 
by the railroads but there would be a loss of use for heavy investment in tractors and truck 
terminals. Perhaps railroads and some truck operators could find a formula for collaboration - 
e.g. more wholesaling of line haul by truckers to railroads, or, some new kind of joint venture 
involving say Road’ Railers (bimodal trailers- used directly on road or rail as needed). 


Another suggestion would be to devise a system of. road. hauler taxation that imitates the 
weight/distance method for the permit or combines that method. for both permit and usual 


weight/distance. A front end deposit credit in respect of the permit, amount would be required — | 
and any shortfall of mileage would create a rebate credit at the end of 12 months. This could -_ 


be a way of reducing trucker exposure while groping with a new intermodal mix. 
Passenger Movement 


With goods movement, the Marine Mode was left untouched although its growth was viewed | 
sceptically. | ieee | 3 oe a", 


In the case of passenger movement, there are still the rail and road modes (with public and 
private use of the latter) and the air mode. All of these will be involved here. tee 


Consulting the tables of the VHB Base case scenario some severe anomalies show up. 
(a) Line 1 public intercity rail, shows traffic growth but a 20 year steady 
1.733 MJ/pass k. One would think that with growth there would — 


be some capture of the freight railroads improving fuel efficiency. 


(b) Line2-. public, intercity bus, appears hobbled as in line 1 at a steady 0.869 
MJ/p k | | Tae 
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Rojas Line-4:")) public "intra air" travel (within Ontario) shows as a steady 4.591 
MJ/p k over the 20 year period whereas aero efficiencies are still 
improving | 

(d) Line ah public "extra air" travel (to long distance destinations), shows an 


unexplainable 6384.4 MJ/p k throughout this high growth period. 


Referring to another source: “Energy & Environmental.Factors in Intercity Transportation" (Dr. - 
A.M. Kahn - for Transport Canada) -one finds some technology specific information. For 
_example, from table 3.2 one finds LRC passenger train (as provides most of the corridor 
- service) Consumes various amounts of energy per seat k depending on train size and average 
_-speed.. Of these speeds, 145 k/hr. is selected as representative of highest averages in the 
- corridor.. With an average’ of 280 seats (5 cars) the resultant energy use is .527 MJ/seat k. 
This must be grossed up according to load factor. | 


~ In his table 3.3 heavy full service (baggage cars, sleepers, dining cars etc.) long distance’ trains 
_’ have almost 3 times the energy consumption per seat k. | 2 : 


None of the VHB data covers electric high speed train performance. To take a cut at this, © 
reference is made to the GEC/Alsthorm TGV promotional material for the latest TGV Atlantique 
- information. It has been advertised (Fin. Post - July 20) as offering 2 1/2 hour service Toronto . 
‘to Montreal. (via Ottawa presumably) i.e. about 570 k (via Ottawa). It has installed power of 


>. 8800 kw for traction and by assumption, another 1,000 k of auxiliary load. Each train set can 


carry “over 500 passengers". In 2 1/2 hours, the drive system will use 8800 kw (2.5 hours less 
coasting, braking and stop time) - say 17,600 KWH. PLUS 2 1/2-hrs. X 1000 kw or a total of 
20,100 KWH. That’s 20,100 X 3.6 MJ/kWh or 72,360 MJ/trip or 72,360MJ or 0.254 M3J/seat 
ke . 500 X 570 


All this must be grossed up by the electrical efficiency (about 90%) or .282MJ/seat k and by 
load factor to. get pass. k info. It must be factored down for CO, and emissions by the 
proportion of hydro and/or nuclear in the supply. Then, of course, there is the hazard of such 
- arough calculation. — 3 | } 


| Intercity bus fuel consumption shown in table 3.6 shows an improvement beyond year 2000 from 
317 kj/seat k. prior. | | 


Like in goods movement these Transport Canada report numbers may rationalize after taking 
into account differences in speed and hence wind resistance. The big difference in specific 
energy consumption comes when air is compared to rail or bus (road). The Transport Canada 
report shows a B737 108 seat aircraft working out to 1.30 MJ/seat k at cruising speed. Not all 
planes are B737’s but it’s a natural fit for much of Ontario corridor. flying. Much better 
efficiency - .738 MJ/seat k shows up for a slower.cruising Dash 8, but these account for many 
fewer passenger k than a B737. A larger B767 shows up at 1.205 MJ/seat k. 


ee 
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Then there is the automobile. The VHB tables show the year 2000 intercity usage as gasoline . 

powered to be 8 times (only !?) that of diesel powered autos (line 30) and registering 3.0935 
MJ/Veh.k (gasoline) in 1985 dropping to 2.663 in year 2005. The diesel powered auto drops 
from 1.304 to 1.073 in that period. Obviously the key to this will be reducing weight per 
vehicle. ; 


For urban service the specific energy usage is higher, of course. 4.585 MJ/Veh.k down to 
3.996 by 2005. By contrast the urban diese] bus only shows up at a steady 2.109 MJ/pass.k. - 
With 2 passengers/auto, the energy quotient is a virtual standoff here. Electric rail (city) 
transportation. in the city uses about .45 MJ/pass.k and seems unbeatable except by massive car 


pooling. es 


It will be obvious to the reader, especially with the referenced reports in hand, that there is a 
glimmer of potential energy. CO, and emission savings in modal switching. Putting all this in — 
some kind of ranking we see for intercity service: _ ; | 
(i) air/avg. @ 4.591 MJ/p.k steady, per VHB 
(il) auto/gas @ 2.663 MJ/Veh.k, year 2005, per VHB , 
(ili) air/B737 @ 1.30 MJ/seat k, current, per Transport Canada Aue : 
_ (iv) rail/LRC @ .527 MJ/seat k, current, per Transport Canada rail avg. or @ 1.733 — 
| _ MJ/pass. k, steady, per VHB poe aieti et Soe igen: 
(v) bus avg. @ .869 MJ/pass.k, steady, per VHB or bus @ .317 MJ/seat k, beyond year 
2000 per Transport Canada ree eat . : . 
(vi) rail/TGV @ = .282 MJ/seat k calculated or @ = .07 MJ/seat k if only 25% fossil 
generation (Ontario average, currently). : 


Again, subject to verification of (vi) above, there is an apparent overwhelming environmental 
case for modal switch to electric high speed trains! Putting a 20% accuracy penalty on the .07 
-MJ/seat k to raise it .084 MJ/seat k then going on to assume 


(a) 80% load factor on (iii) or 1.625 M3J/pass. k 

(b) 2 passengers per intercity auto (ii) of 1.332 MJ/pass.k: 

(c) 80% load factor on bus (v) alt. or .40 MJ/pass.k 

(d) 60% load factor on Rail LRC or .66 MJ/pass.k 

(©) 70% load factor on (vi) TGV after source correction and accuracy penalty, i.e. .084 + 
-.7 or .12 MJ/pass k | | | ee. 


one can start calculations of "what if”. 


In the goods movement section a cut of one million metric tons of CO,/annum in year 2005 
represented only 7.9% of the increase of CO,/annum in 2005 vs 1985 and 1.8% of the year 


2005 total. In terms of vision targeting of much larger reductions there must be much bolder. 
action. | : | | 
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_- Returning to the VHB data one sees for the year 2005S: 


Line 1 rail travel 2.06 X 10° pass.k/annum 
Line 2 _ bus travel 2.08 X 10° pass.k/annum 
Line 4 ‘air (intra) 6.05 X 10°. pass.k/annum 
Line 6. auto (gas) 44.10 X 10° pass.k/annum 
Total § 54.29 X 10° pass.k/annum 


Assume (!) 


- 80% of rail usage can be switched to electric rail, ie. 1.648 x 10° passk/a ~ 
-_- 50% of bus usage can be switched to electric rail, i.e. 1.04 rete 


 - 70% of air usage can be switched to electric rail, i.e. 4.235 piae 


- 30% of auto usage can be switched to electric rail, i.e. 13.230. poe 
; ee ay : 201536 ee 
i.e. a total switch of 20.153 X 10° pass.k/yr. or ? 

37% --- not unreasonable. ge 


_Consequential energy and CO, savings 


Ea): From aine. 4,235 X 10° .pass.k/a X (1.625 - .12) MJ/p.k 6.37 X 10° MJ/a 


"@)_~—- Fromauto 13.23 X 10° pass.k/a X (1.332 - .12) MJ/p.k = 16.03 X 10° MI/a 
(c) Frombus 1.04 X 10° pass.k/a X (.40- .12) MJ/p.k = 29 X 10° MJ/a 
(d)  Fromrail. 1.648 X 10° pass.k/a X (.66 - .12) Mi/p.k = .89 X 10° MJ/a 


This totals 23.58 X 10° MJ/annum or 2.358 X 10'° MJ/a 


* This compares to the 1.41 X 10!° MJ/a saved in the goods switch or almost 2 X that saving. 


All of the energy saved is from refined petroleum. All of the fossil energy included in the TGV 
’ electric train energy source (25%) is assumed to be coal. It will have slightly higher CO,/MJ 
than the petroleum fuels because of the near absence of hydrogen in the coal and it will produce 
- some SO, which gasoline and aero engine fuels do not. 


| As with goods movement, assume that the CO, production is flat at a 70 grams/MJ. This results 
in a saving of 23.58 X 10° MJ/a X 70g/MJ X 1MT X 10° g/MT : 


or 1.65 million metric tons of CO,. 
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However, the electric power plant will produce CO, at 860 grams fees Plan) per KWH > 


or a total of 20.153 X 10° p.k/a X 12 su x ays x 3.6 MJ/kWh) X 860 g/kWh 
X 10° g/MT 


or 577,719 MT/a. That’s still a net reduction of (1.65 - med X 10° or 1. 073 xX 10° Mi/a 
of CO,. 


The change in SO, production would be: (none produced by auto or air) 7 

Deduct: | | 

For bus (per VHB) 40 g/p.k X 1.04 X 10° p.k/a X 10° 9/MT 

or 416 metric tonnes/year : e : 

For rail (per VHB) .11 g/MJ x -66 MJ/p.k_ X. 1.648 X 10? Bea Xx 105 g/MT 
or 120 metric tonnes/year | | | | 

Total deducted - 536 metric tonnes/year 

-Add Eon eee energy source. | 


20.153 X_10° pass.W/yr, X12 ME X 4 x 160 oe 


10° g/mt pass.k 3.6 MJ/KWH | KWH 


or 1074 metric tons/year 


Net Change: 1074 - 536 or 538 metric tons/year increase. (Note: goods sage switch 
reduced SO, ‘by 25500 metric tons/annum. ) - 


Note: If the electric supply fossil fuel energy component were to he fom gas fired gas hires | 
with bottoming steam cycles the SO, addition would be eee and there would be a 
net reduction of about the 536M tonnes. 

* Hydro - Demand Supply Plan P.14- 29 | 

Other Pollutants: 


NOx- Deduct from air: @ .03 grams/MJ 
le. 4.235 X 10° p.k/a X 1.625 Mp X 03 g*/MJ xX 10° se 


or 219 MT/a 
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-~ Deduct from auto: 
Poe see 10 0K 08g HX PMT 
ae SD Bi aaa Pike te 10g 
or 3969 MT/a 
- Deduct from bus: | | es ; 
e104 X10? > p.k X § 1.30 -g.* -X 1 MT * 
| | | a p.k LOCs 2 
or 1352 MT/a — | 
_- Deduct from rail: | ye? | ata 
“> 1,648 X 10 p.k~ = X  .66 MJ: X-1.44g*-.X 24° MT 
; 2 ee p-k. MJ LOS Se 
“or 1566) MT/a | 
Total NO, avoided 7,097 MT/a | 


*« These factors are from VHB table BS year 2005, with the auto factor halved to convert 
from vehicle k to passenger k using 2 persons/vehicle. (assumption) 


NO, produced by the power system is taken as .28g/KWHr (see Hydro Plan P. 14.29) Thus for - 


_an electric rail system of 20.153 X 10° pass.k. and .12MJ X 1 X .28g 


: eee yr. - p.k 3.6MJ/kWh  =kWh 
X 1, one gets 188 MT : 
10°em yr. 


VOC’s 


- Deduct from air: Bre 3 , : 
“4.235 X 10° p.kK/a X 1.625 MJ/p.k X .04g*/MJ X 10° MT/g 


A or 275 Metric tonnes annum 


-.- Deduct from auto 


3 Xk 10 pa X 50-e/p.k X= 10°MIig 


or 6615 MT/a 
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- Deduct from bus: +h ? : ce 
104° X>10"p. ka X <> 22'e8/p kk x 10 eT sg 
or 228 MT/a | 


= Deduct.from rail9. <4. ieee 
1.648 X 10’ p.ka X .66.MJ/p.k X .07g*/MJ X 10*°MT/g 


or 76 MT/a 


Total VOC’s avoided 7194 MT/a. 


Particulates 

Deduct from air - ren 

- Deduct sie auto: .17g/p.k, i.e. i | 

| 13.23 X 10°p ka XAT gpk xX 10° MT/g or 2249 MT/a 

| - Deduct from bus: | 19g/p.k | | 

104 X10’ p.k/a x 19 erat X 10°MT/g or 198 MT/a — 

- Deduct from Tail: .08g/MJ | oe | , 
1.648 X 10° p.k/a X66 MJ/p.k X .O8g/MJ X 10°MT/g or 87MT/a_ 

Total avoided parhicniates 2534 MT/a | 

The same electric power plant would produce 95/KWH, (Hydro Plan) | 3 

Le., 20.153 X 10° p.k/yr. X .12 MJ/p.k X 10' X °3.6MJ/KWH x 95 g/KWH. 

Xo 10° Mig hice te | Rar 


or 63,818 metric tonnes of "solid wastes"/year. This is presumed to mean stack wastes not 
caught by precipitators or other means. : : | 
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_ - Deduct from air: “11g/MI | 

or 4.235 X 10’ pk/a X 11 e/MJ X (1X 10%) g/MT X 1.625 MI/p.-k 
. or . 7570. MT/a . : 

- Deduct fron Are 3.74g/p.k | 

sor.13:23 x 10° p.k/a X. °3:74 gip-k. X- -10%g/MT or 49,480 MT/a 

. - Deduct from Bae 1.21 gip.k | | | ers 

or 1.04 xX 10° p-Kae: X 1.21 ride x 10° g/MT or 1258 MT/a_ 

- Deduct from rail: 0.57 g/MJ | 

a “1,648 he | 10"p.kfa X .57 g/MJ X (1X 10°) 2K O06 MI/p.k or 620 

: MT/a ; ; j ee . 

"Total CO avoided 52,115 MT/a 


Electric power plant (ete) plant production unknown - likely less than "avoided". 


Liquid Fuel Consumption Decrease 


| a)From aie a6. 37 X 10°MJ X Seay ee or 177.-X 10° Litres/annum 
g : Pie 295, SMI | 
b)From auto 18.03 X  10MJX 1 or 462 X 10° Litres/annum 
| ) a . 34.66MI/L Sane 
c)From bis 29 xX 10°MJ X hes ‘or 7.5 X 10° Litres/annum 
ee , ; | ac 38.68MJ/L 
a d)From tail, -:89 x. -10°MJ X abe or 23 X 10° Litres/annum 
| a. 8 398.68MVL | 
TOTAL VOLUME _ 670 X 10° Litres/annum 


Government Revenue Impact 
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Government Revenue Impact 


Federal Excise Tax Lost 670 X 10° X $.04 = $26.8 X 10%/yr. 


Provincial Sales Tax Lost 


From air 177 X 10° X $.027 
From auto 462 X 10° X $.147 
From bus ~ 7.5X 10° X $.045 


From rail 23 X 10° X $.045 


- TOTAL. 


or 
or 
or 
or 


$4.78 X 10%/yr. 
$67.91 X 10%/yr. 
$0.34 X 10%/yr. 
$1.04 X 10%/yr. 


$74.07 X -10*/yr. 


Gains from tax on electricity sales --- depends on electricity price. Benefits both levels 
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_ 1.b) SAMPLE CALCULATION: FROM DIESEL TO ELECTRIC BUS — 
- SUMMARY 


This looks principally at switching a dense metropolitan area diesel bus system to electric buses 
powered from gas fired gas turbines in combined cycle.: It also references CNG buses. Using 
a base of 1.0 X 10° vehicle K/a or about 90% or so of the likely diesel bus operation in 
_ Toronto, Mississauga and Hamilton, it shows reductions from a 1989 diesel base of: 


CO, tas 48,200 MT/annum = (MT = Metric Tonnes) 
SOs ie something approaching 364 MT/a of diesel | 
“NO, : | 2728 MT/annum | 
VOCs: = 272 MT/annum | 
‘Parts : something approaching 180 MT/a of diesel 


CO): ~~ 1107 MT/annum 


. A CNG bus would not do as well: If LRT were eligible to receive some of this traffic, savings 
would be greater. 
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I A LOOK AT URBAN BUSES 


a) ee The VHB Report Base Case Scenario (table B4), line 26, lists the urban bus as 
~ consuming 2.109 MJ/pass.k, flat, from 1985 to 2005. = | 

b) In its report AT-91-01, MTO’s "Assessment of Transit Bus Propulsion Option in 

Ontario" lists TTC’s average diesel bus fuel consumption as 5.4 miles per Imperial 


gallon. That’s_5.4 k/gal. or 8.69 k/gal. 
.62137 


c) Each gallon has 175 -84 MJ; therefore this represents 20.23 MJ/veh.k. - 


d) In 1989, TTC logged 60,937 X 10° bus miles. Thats 60,937 X 10° bus kms or 
2 98,068,783 bus k. - ee | 621370 & cores 


e) If all these numbers have some coincidence, then at 2.109 MJ/pass.k and 20.23 
_ MyJ/veh.k, TTC carried an average of 20.23/2.109 pass/vehicle or 9.6 pass/vehicle.. 


 f) The total diesel bus fuel consu ption of TTC in 1989 (assumes no gasoline buses) would 
be 98.069 X 10° bus kms. X 20.23 MJ/veh.k. or 1.984 X 10° MJ/yr. 


g) The total diesel urban bus fuel consumption projected by VHB for Ontario is given as: - 


1985 - 6.27 X 10° MJ/a 


1990 - 6.51 10° MJ/a_—- TTC’s 1989 total is 30.5% of this 
1995 - 7.29 X 10° MI/a | 

2000 - 7.90 X 10° MI/a - 

2005 - 8.64 X 10° MJ/a_ 

Growth 38% over 20 years 


~ h) The total urban bus diesel fuel use projection for 2005 of 8.64 X 10° MjJ/a is just a bit 
more than the total of diesel truck and rail inter urban general freight, i.e. (6.25 + T.99) 
X 10° or 8.24 X 10° MJ/a. | | ue a 


en). The MTO has led a development program in collaboration with several municipal transit 
systems (Toronto, Hamilton, Mississauga) and with manufacturers. The MTO reports 
(page 42, report #AT91-01) that at TTC, the average natural gas vehicle fuel 
consumption converted to (heat equivalent) diesel equivalent was 4.3 veh. miles/imp. gal. 
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—_—_ 
At 38.68 MJ or 175.84 _MJ_ and 62137 k/mile, that all works out to 
litre. 1 gal. 
175.84 MJ or 25.41 MyJ/veh. k 
4.3/.62137 veh.k 


These test vehicles may (or may not) have had an average load of more than 9.6 passengers. 

At 25.41MJ/veh.k versus current diesel (same MTO report) of 20.23MJ/veh.k suggests that the 

_ natural gas bus may be a higher producer of CO, per vehicle k. This must await more 

_ development and testing to come to any such conclusion. The high content.of hydrogen in the. 
natural Ss compared to carbon, would be a factor favouring less CO,, as well. 


On an energy cost basis, and using ine from P82 of the MTO report AT91- 01, table 34, it can 
be seen (after conversion) that gas at 35.86¢/MJ (no tax) and diesel in 1989 at 95¢/MJ or "future 
diesel" at $1.18/MJ, (both taxed), the use of natural gas as a fuel has strong attraction vastly 
exceeding the 25. 41 or 5 to 4 ratio of use. Strategically, the use of natural 


203" 
gas has much to commend it as well. 


(j) One should bear in:mind, though, that.natural gas in buses must first be compressed from 
distributor pressure level of 15-20 or 50 psig, to in excess of 3000 psig to provide a 
reservoir to fill bus tanks to 3000 psig. This is a substantial energy usage. It is 
acknowledged and used in the findings of the Hamilton Street Railways’ current (1991) 
study of alternatives. (Transport 2000 Ontario found the electric: motor driven 
compressor electric energy to be up to 16% of the energy required to runa trolley coach 
the same distance as a 90% fill on each gas bus would do. . Details provided in a T2000 
Ontario report to TTC in panaty 1991. ) 
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(a) 


(b) 


(d) 


m0 


(g) 
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_assumes running as .48 


A LOOK AT ENERGY CONVERSION AND USAGE 

So far we’ve seen: . . | 

# Diesel buses (1989) averaging 20.23MJ/veh.k (I(f)) 

7 Gas buses (early results) averaging 25.41MJ/veh.k es 

i About 30% of Ontario’s urban bus diesel fuel is used*by TTC. Add in. 
Mississauga and Hamilton and that should rise by about 5 percentage points as 
at least a guesstimate. (Population ratio is about 15-20% of TTC area.) 


Also, there is a vast and growing use of high efficiency combined cycle gas and steam 
turbine gas fuel power generating systems available to electric utilities. (See write up 
Electricity - more from less.) Depending on size, design (i.e. manufacturer) these run 
at 50% +/- 2 points or so of efficiency - Assume 48% for further analysis. That is, for 
each kWhr (i.e. 3.6MJ) of send out energy, 3.6MJ or 7.5MJ must be consumed. This 


part of a large system, at full load. 


If such energy. were directed to electric buses, there would. be 5 to 10% Joss in the 
electric transmission system between generation and substation. Normally one wouldn’t — 


_ expect as low as 5% but it is assumed the generation would be located close to the city 


and to a "tap" on a high pressure gas pipeline to provide adequate fuel gas injection 
pressure for the gas turbine. pera ae) | 


Taking an average of 7.5% losses, i.e. 92.5% efficiency, the fuel input to produce one 
kWh rises from’7.5MJ to 7.5 or 8.1MJ/kWhr. 7 re | 
925 


In that MTO report (table 35, page 82) there is shown an energy consumption rate of 
2.92 kWh/veh.k which is understood to be that of a TTC owned fleet. There are 
grounds to believe this would be 20 to 30% less (say 25%) with a fleet of modern . 


inverter/AC drive systems instead of TTC’s 40+ year old resistance/cam control 


systems. That would mean an average of 2.92 x .75 or 2.19kWhr/veh.k. The larger the - 
electric vehicle network, the more receptive it would be to regenerative braking, thus 


assuring maximum efficiency. 


On the basis of 2.19kWhr/veh.k and 8.11MJ/kWhr for generating those kWhrs with — 
natural gas, the gas fuel used per electric T.C. vehicle k becomes 8.11 x 2.19 or — 
17.76MJ/veh.k. ; ; 


It will be obvious to the reader that 17.76MJ/veh.k.and the 25.41MJ/veh.k (excluding 
compression) for the natural gas bus need a little more verification than that provided in 
this report. However, where a concentration of 35 % or so of Ontario’s urban bus diesel 
fuel is under consideration for switch and where a conversion to compressed natural gas 
(1.€ CNG) buses could possibly raise this (i.e. due to higher MJ/veh.k -see I(i) and I() 


(ty), 


(a) 


_ above) the possibility of reducing fuel consumption to the ratio of 17.76/25.41 or to 10% 


(excluding gas compression) is worth a deeper look. If as much as 16% of the old 
trolley energy use rate of 2.92Kwhr/v.k, ie. 10.5MJ/v.k (electric energy) is needed to 
prepare fuel for each CNG bus then that’s an attribution of .16 x 10.5MJ/v.k that must 
be added to the CNG or 1.6MJ/v.k (electric) or 1.6 x 1/.48 x 1/.975MJ (fuel) ie. 
3.5MJ/v,k. thus the 25.41MJ/v.k of the CNG bus rises to 28.91 MJ/v.k for total fuel ’ 


(electric and power). Some might say it is unfair to charge CNG buses with all the 


compression energy, while at the same time requiring the gas turbine plant to make use 
of pipeline high pressure for free. One should bear in mind that gas distributors waste 
that latent pressure energy as they expand pipeline gas down to distribution pressure. 
No-one is charged for that.” | . 


None of that is possible without 


(i) major investments in street power distribution — 


(i) —_s new power generation investment 


Of these (ii) is the lesser problem (!). Private or public systems would likely compete 
for this if total removal of bus emissions from city streets was the objective then (i) 
would become a tolerable program. . 


WHAT DOES ALL THIS MEAN? 


_ Assume that about 35% of the total Ontario diesel bus fuel usage and street emissions are 


wiped out and replaced with electric buses. Assume further that the electric power 
comes from gas turbine combined cycle gas fuel, plants and that these displace coal fired 


f plants. In the annual mix of generation for Ontario Hydro, about 25% is deemed to 


come from fossil fueled plants (i.e. coal and gas) and the rest from hydraulic and nuclear 
plants. . 


While the motivation here is to support added electric load, it is in the nature of electric 


power systems that no particular load on the system can be deeméd to be supplied by a © 
particular plant type (. . unless they are directly connected). Hydro would verify that. 
If the gas turbine etc. plant was bigger than needed: for TTC then it could be seen as 
substituting for coal plants. (To meet total power plant emissions targets it might well 
be much larger.) Therefore one should attribute at least 25% of the power plant 
emissions to the electric bus energy consumption in any minor substitution. For large 


scale substitution however, this analysis uses full attribution. 
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(b) 


VOCs: 0.02g/kWhr (or about .0lg/kWhr " " 


_ There will be federal standards for emissions from gas turbine power plants and these 


are not yet published. They will likely coincide with U.S. standards since it’s effectively 
a single equipment market. It is known that in simple cycle raph ete and producing 
about SOMW, one manufacturer states these emissions: 

NO, : 0.46g/kWhr (or about .31g/kWhr in combined cycles | 

CO : 0.13g/kWhr (or about .9g/kWhr "  "  " 


" 


Carbon dioxide would be that associated with gas fuel of 7. S5MJ/kWhr (ee II(b) above). Ontario 
Hydro demand/supply plan quotes CO, production at 605g/kWhr for large 1SOMW size gas" 
turbines in "simple" cycle. In combined cycle, this would drop to about 400g/kWhr (C.C. 
increases output by 4 for no extra fuel, therefore CO, would drop to 2/3). This, by the way, 
eae Ns to a modern coal plant of 860 grams per kWhr - i.e. A! | 


(c) 
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Now to make a few comparisons: | ee 
(i) from the VHB report one finds these factors for ne for line 26 ‘itben diesel 


buses) 

CO, production 70. 682/MJ 
SO, _ 0.40g/pass.k | 
NO Zee _  .92g/pass.k 
VOCs 0.28g/pass.k 
Particulates 0.19g/pass.k 
CO 1.37g/pass.k 


In section I(e) it was deduced that TTC has 9.6 passengers/bus, so, if one multiplies each 
of the above 5 pollutant factors by 9.6, one gets at least one ’cut" at current production. — 
Simultaneously, using TTC’s average fuel consumption from I(c) and the CO, factor 
above one gets a 1990 picture of CO, ee | 


Thus: VHB aoa 1990 (diesel bus, 1989 TTC) 


CO, 20.23MJ/veh.k x 70.68g/MJ = 1429.9g/veh. ie 
SO, :  .40g/pass.k x 9.6 pass/veh = 3.64g/veh.k 
NO, :  2.92g/pass.k x 9.6 pass/veh = 28.0g/veh.k 
VOCs :  0.28g/pass/k x 9.6 pass/veh = 2.7g/veh.k 
Particulates : 0.19g/pass.k x 9.6 pass/veh = 1.8g/veh.k 
CO :  1.37g/pass.k x 9.6 pass/veh = 13.2g/veh.k 


@ 


Returning to the data in III(b) and using the observations in II(e) one sees: 
Fuel energy consumption of trolley coach 2.19kWhr/veh.k, then one sees for ‘trolley 
coaches: 2.19kWhr/veh.k + .925 (for line losses) or 2.37 generated kWhr/veh.k. That 
leads to this: | : | 
CO, production :_ 2.37kWhr/veh.k x 400g/kWhr or 948g/veh.k 
SO, production : "lower" than diesel ean 
NO, production : ©2.37kWhr/veh.k x .31g/kWhr or .73g/veh.k 
VOCs : 2.37kWhr/veh.k x .01g/kWhr or .03g/veh.k — 
Particulates : "very low" — . pla 
co > 2.37kWhr/veh.k x .9g/kWhr or 2.13g/veh.k 
Compare 


N 


| 2. 7g/veh.k Oigiveh.k 
) Moose ee ee oo 


0, 
eee d ee ee 
O,. ae 


Diesel (1989/90) 
/NO, | 28. 0g/veh.k .73g/veh.k | 


13.2g/veh-k 


* Combined Cycle Gas Turbines 


2.13g/veh.k se 


TTC alone operated almost 100 x 10° vehicle kilometres in 1989. If one takes a round 
number of 100 x 10‘veh/k for all of Toronto, Mississauga and Hamilton as eligible for 


' conversion to electric bus operation, one sees these reductions from current diesel 


operation: (per 10°veh.k/yr) (That’s about 35% of the Ontario total:) | 


CO, : (1430 - 948) x 10g*veh:k/a x 1kg/1000g x 1MT/1000kg 
: - _ or 48,200 Metric Tons/a — | 

SO, : significant reduction - little or no sulphur in gas fuel 
NO, : (28 - .73) x 10°/10° etc or 2728 MT/a 

VOCs : (2.7 - .03) x 108/10° etc or 267 MT/a 


Particulates significant reduction 


CO: (13.2 - 2.13) x 108/10° etc or 1107MT/a 


“p. 


(e) 


(f) 
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The gas fueled bus would cause 28.91/17.76 or 1.628 times trolley fuel, ie. 60% more 


fuel, to be used. Therefore it just can’t be as benign as the electric system outlined. 


Now all this pays little heed to quantifying ir investment costs and it is tabled for 1990, not 
2005 where diesel fuel consumption is projected to be much higher . . and where 
emission reductions would be correspondingly greater. This should be examined. There 
also remains the matter of pollutants from sources of fossil fuels, pata: transmission 
to point of burning. 


1.c) SAMPLE CALCULATION: FROM LOW TO HIGH OCCUPANCY 
CLES: ; 


SUMMARY 

The possible combinations of passengers and vehicles are very, very many. While intercity data 
_ from the VHB Base Case Scenario is cited, it is Dou to be a Partial, candidate for a switch 
to rail, in another report. 

Emig only urban private gasoline powered autos and trucks (i.e. vans), it is deduced that: 
A switch of 33% of single occupant drivers in all urban auto veh. k/yr. to 8 passengers/van plus 
a switch of 6% of single occupant drivers of all urban. auto vehicle k/year into dual occupancy 


vehicles would: 


a) eliminate whole growth in CO, from urban gasoline private autos and van from 1985 to 
. 2005, i.e. 2.531 X 10° metric tonnes/yr, with a margin of safety. 


| b) . | eliminate a further 1 X 10° metric tonnes of C0,/a in year 2005 
~ (Total 3.531 X 10° metric tonnes, minimum) 


The candidacy of diesel autos and light diesel trucks was not ponciderede as simply requiring too 
much time. They are viewed as lending these limited calculations a greater "catchment" 
Sea -and hence greater practicality. 

IMPACT 
Some Data: 


Reference to high PSN vehicles implies fuller use of automobile and passenger V van seating 
capacity. 


For example, the VHB Research Report (Tab able B- 4, Line 6) gives vehicle energy efficiency and 
Bout emissions ous ‘So fueled private autos, Mate) travel, as follows: 
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TABLE (A) 


Vehicle use Veh.K/a 
all X 10"° 


There is another popular and-useful vehicle used privately (and publicly) called the ’van’. It 
isn’t specifically listed by VHB but in the tabulation on Page 35 of "Steering a New Course", 
it is shown as consuming energy: - : aa 


- single occupant : 9,048 BTU/pass mile 
- nine occupants 1,094 BTU/pass mile 


i.e. those extra 8 passengers are carried for a fuel use of 9 X 1094 less 9048 BTU/mi. 
i.e. 798 BTU or about 100 BTU each. Putting all this in our accustomed units where 1 joule’ — 
equals .000948 BTU and one K equals .62137 mile, then one sees: Medes "a 
- single occupant uses_9048 X.62137 MJ/pass. k 
| «000948. 10° i ; 
or 5.93 MJ/pass. k 


(i.e. about 2 X the single driver auto) 


96 


-.. With nine occupants, the rate becomes .716 MJ/pass.k 
- Putting it another way, the incremental energy for each of the 2nd, 3rd, __ etc. extra 
occupant at 100 BTU each becomes .066 MJ/pass.k 
Thus in a van with these passengers, one arrives at these rates: 


1/van 
2/van 
— 3/van 
- 4/van 


5/van 


_. 6/van 
7/van 
8/van 


> O/van. 


” ‘The VHB Table B4, | 
__k shows: 


5.93 MJ/pass. k 


(5.93 + .066) + 2 or 3.00 MJ/pass. k 
(5.93 + 2 X .066) + 3 or 2.02 MJ/pass. k 
(5.93 +.3.X .066) + 40r 1.53 MJ/pass..k 
(5.93 + 4 X .066) + 5 or 1.24 MJ/pass. k 


(5.93 + 5 X .066) + 60r 1.04 MJ/pass. k 


(5.93 + 6 X .066) + 7or .90 MJ/pass. k 
(5.93 + 7 X .066) + 8 or ..79 MJ/pass. k 
(from above) ai. 312. My/pass. k 


5.855MIJ/veh. k and usage 3.98 X 10° veh. 


: 5.736MJ/veh. k and usage 4.10 " 
: 5.407MJ/veh. k and usage 4:71 " 


: - 5.090MJ/veh. k and usage 5.41 "" 
+ 4:801MJ/veh. k and usage 6.22 "— 


ine 8 "private intercity light trucks" with gasoline energy use per vehicle 


k/a 


Bearing in mind that the 5.93 MJ/pass.- k is from 1987 data, it can be said to be approximately 
equivalent to the 1985 : 5.855 MJ/yeh. k above. So, as a proxy for vans, it can be inferred — 
there is a large van growth projected over 20 years: ‘3.98 to 6.22 billion veh. k/annum or 56% 


~All of the above concerns intercity movement so far as VHB data is concerned. 


Turn now to urban private auto (gasoline) movements. From VHB’s, line 30, one sees this. 
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TABLE (B) 


Energy MJ/Veh.k = —|—4.585| 4.503 | 
Vehicle Use in Veh.k/a . 12 
all X 10° | 


or g/veh.k © are me 
[SOzingivenk | os | os] os] oo | 
Noingvek | 7] .26[ 09s] 0. 0.60 
Voo'sin give k |. 2:30) 73] age] 63/909 | 
| 


& Line 31 of the VHB tables shows private passenger light truck, urban duty as this: 


Energy MJ/veh.k Usage 10? veh. k/a 


1985 5.829 : 3.77. 
LODO Tae S 0/382 3 3.94 
1995 5.407 Se end 5 De 
2000 5.090 — ne 5 SAO 


2005 4.801 55S ORG, a 


Some Observations: 


The product of "MJ/veh.k" and "veh. k/a" for 1985 and represents total energy and will also give , 
an idea or index of how the carbon dioxide output of autos and vans (i.e. light trucks) is _ 
changing. (all X 109) . , ages Aetoe | 


Inter City Autos 

-19853.093 x 3.18 x 10 =98.36 

2005 2.663 x 4.41 x 10 =117.44 ive. up 19% _ 

Change: 19.08 

Urban Autos’ 

19854.585 x 4.25 x 10 =194. 86 

20053.996 x 5. 64 x 10 =225,37 up 16% 
Change: 30.51 


Inter City Vaiis rs 
19855.855 x 3.98 = 23.30. 


~ 20054.801 x 6.22 =29.86 up 29% 


Change: 6.56 


_ Urban Vans er 

- 19855.829 x 3.77 =21.98 

_ 20054.801 x 5.98 =28.71 up 31% 
Change: 6.73. 


(The "10" factor above is to recognize that thie vehicle demand number, eg. 3.18 for autos is 
xX 10" while those for vans is 10°) | 


‘Now it hasn’ t been given that the VHB data for light trucks means "vans", it has only been 
opus that the data is a proxy for vans. | 


In a ranking of worst down to least there ad be - ie autos 
> inter city. autos : 
'- vans - either 


‘It is not possible to say whether Oakville-Toronto is "urban" or *inter. city", likewise 
. Scarborough-Oshawa, so a macro approach to vehicle k will be tried. 
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Taking the total energy usage (all x 10! MJ/a) _ 


1985 
che | i : : ; : | 
trucks, gasoline powered (line 


$) 233°| {235} «255. |" .2975'1 22007 aie 
Sub Total’ | 1.216 | 1.255 | 1.365 | 1.395 1.460 | 


Urban, private auto, gasoline. . sr igs 7 Pees ee 
1.95 2.08. | 2.25 12.26 * 1;2:33 


powered (line 30) a 
Urban, private light trucks, re | ad ae 
gasoline powered (line 31) cea 20 245 .264 28 ia: 


‘Full Total | 3.386 | 3.561 3.919 | 4.017 


Inter city, private auto, 
gasoline powered (VHB line 
6). 


Inter city, private light | 


Ae : ° . 


(ALTcEnersy) (lines 1-43) (7.44) 


What must be switched to remove one million metric tons of CO, by 2005? At a production rate 

__ of 67.97g/MJ for gasoline powered vehicles, the energy use reduction required is 1 x 10° MT 
x 1000KG/MT x 1000g/KG x 1/67.97g/MIJ or 14.7 x. 10°MJ/a i.e: emcee | 
.147 x 10"'MJ/a. ns a eke Niet 
If urban van and auto energy would be 2.617 x 10''MJ/a in 2005.as noted above, then the target 
.147 x 10" is only about 5% of that total. That is to say, that if 5% of all single occupant (in 
proportion to auto/van usage) vehicle drivers pooled with another 5%, then 1.x 10°MT/a of CO, 

_ would be eliminated. If this was confined to urban autos, the target .147 is .147/2.33 or 6.3% - 

_ of urban autos energy usage so 6.3% would “have to" pool with another 6.3% (or with some - 
mixture of vans and autos). - Ee apa ai epee : gre ee 


If one was to eliminate the whole growth of "urban" auto and van: CO, production then from the 
€arlier tables (p.6) one must eliminate (30.51 plus 6.73) x 10°MJ/a ores tue ve 
1.€. .3724 x 10''MJ/a of usage/ That’s only .3724/2.617 or 14% of combined energy usage. 
This could be done as in the previous example and/or by more intensive pooling. 


For example, for every 3 single occupancy auto drivers, who join a single driver van (i.e, 4 | 
total) one saves (1985 VHB numbers) 3 x 3.093MJ/veh.k for idled vehicles or 9.279MJ/trip.k 
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_ passengers/vans: 


and one consumes 1.53MJ/pass.k or 6.12MJ/trip.k. That’s a saving of 3.16MJ/trip-k for 4. 


_ To save the .3724 x 10''MJ/a one would need to achieve 
_ ,3724'x 10"MJ or 1.178 x 10"° trip k/year 


3.16MJ/trip.k | 
for four people in one van. Actually, the 1.178 x 10'° would be a little higher in 2005 because 


of projected increasing fuel efficiency of the vehicle. Decreased energy consumption of 10% 


or so is projected by VHB so the trip.k would have to rise by the ratio 10/9 or to 1.310 x 10"° 
trip.k for four. That’s equivalent to reducing single occupancy auto usage by 3 x 1.310 x 10" 
veh.k/a or 3.93 x 10'°. That’s a mighty 3.93/5.64 or 69% of all urban auto veh.k/a (p.95) and 


_ is likely a very unrealistic target. 


If one raised the van load to six passengers then the picture changes: eae 


5 x 3.093MJ/veh.k saved from idled vehicles or 15.465MJ/trip.k and consumption becomes 
1.04MJ/pass.k or for six - 6.24MJ/trip.k. That’s a saving of 9.225MJ/trip.k for six. That’s 


tae three times the saving with only four! © 


Then to save the same (.3724 x 10"MJ/a)/(9.225MJ/trip.k) or .403 x 10" trip.k/a with six 


* 


As before, due to projected efficiency improvements, the .403 would have to end up as 10/9 x 


..403 or .449 x 10'° trip.k/annum. Again this means reducing single occupance auto usage by 


449 x 10!° x 5 or 2.245 x 10 veh.k/yr. That’s 39% of the urban auto veh.k/a (i.e. 5.69 x 


10"). 


With 8/van, one gets these numbers: 


- idled auto savings 7 x 3.093MJ/veh.k or 21.651MJ/trip.k 
- van fuel energy 8 x .79MJ/trip.kor . 6.32 | 
Saving: | _15.33MJ/trip.k 


That required.3724 x 10"! etc or .242 x 10'°veh.k/a with 8/van. 
15335: | 


Grossing up again, that’s .269 x 10° etc. That means reducing single occupancy auto usage by 


.269 x 10 x 7 or 1.883 x 10'veh.k/a or 33% of the 5.64 x 10" total. 


i.e. .883 x 10!° veh.k/year and CO, production of (.883 x 2.663 MJ/veh.k) x (67.970 CO,/MJ) 
or 3.41 MT/a. 


Summary 


Clearly then, if 33% of the one driver auto k/a could move to 8 passenger vans, one would more 
than offset the whole of the 20 years rise, i.e. 2.531 x 10°MT, in urban auto and van CO, 
production! (2.53 x 10° is the product of ((30.51 + 6.73) x 10° MJ/a) x (67.93 g/MJ) of CO,. 


See page 96.) . 


a 
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If another 6% or so of single driver auto vet k/a pooled with another 6% or so, there would be 
a further net reduction of a million metric tons/year! 


That’s a total of 3.53 x 10° metric tons. 
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2, POSITION: POTENTIAL ENVIRONMENTAL IMPACT OF MORE 
_ PRODUCTIVE TRUCKS ee 


Trucking is the dominant mode of freight transportation in the province, hauling about 70 per 
cent of total freight. In addition, trucks haul about 75 per cent of Ontario’s exports to the 
_ United States, and about 80 per cent of the province’s imports. from the United States. While 
there may be some increased potential for intermodalism in the future, it is unlikely that 
_ significant downward shifts in the market share of trucking will occur. For the foreseeable 
future, trucking will remain the major mode of freight transportation on the continent. 
Consequently, it would be sound policy to explore how trucking industry might improve its 
environmental performance without impairing the competitiveness or availability of this essential 
service. : 


_ The Ontario trucking industry, along with shippers and manufacturers, has been arguing that 

certain measures that would improve the productivity of the trucking sector. -- specifically the 
ability to use longer length tractor-trailer combinations -- would also have a beneficial impact | 
on fuel emissions. arn ) ; : 


Proponents of more productive trucks have also argued that the longer trucks being proposed do 
not pose a safety threat. (In fact, it is argued that an improvement in highway safety could 
occur.) And, because no increase in allowable vehicle weights is being proposed, it is argued — 
‘ that the longer trucks would not contribute to increased wear and tear on the highways and, in 
fact, could lessen infrastructure deterioration. Public perceptions on whether these contentions 
are accurate or not are the source of some debate’and cannot adequately be dealt with in this 
appendix. Instead, this appendix will look at the potential impact that the use of these vehicles 
~ could have -- all other things being equal -- on fuel consumption aid emissions, which it is 


hoped will form the basis for more detailed and enlightened study. 


_ The assertion put forward by the proponents of the new truck standards is a relatively simple 
-. one to understand -- longer trucks consume less fuel on a ton-mile basis than.conventional units, 
and because of this produce less pollutants. This proposition reflects little more than the fact 
that large trucks are more energy efficient than small trucks. And, fewer power units would be 
_ required to move the same amount of freight. A1990 paper presented by Transport Canada to 
the Roads and Transportation Association of Canada agreed that "the trend to larger trailer 
combinations should continue to bring about reductions (in fuel consumption and CO2) on a ton- 
mile of freight basis..." 


In analyzing the impact of more productive trucks on fuel efficiency, one must consider both the 
- weight of a truck and the size of the truck (cubic capacity or volume). Ina recent study for the 
- Ontario Trucking Association, transportation consultant and researcher Fred Nix uses Ontario . 
' Ministry of Transportation DriveSave/TruckSave data to show that fuel efficiency improves by 
over 40 per cent as truck weight increases from 33.1 tonnes (possible gTOss vehicle weight 

(GVW) for a 4-axle semi-trailer) to 63.5 tonnes (GVW for an 8-axle B-Train). : 
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More important, in terms of this appendix and the policy on longer trucks that is being a 
proposed, is the examination of the relationship between the other component of truck size -- 
volume or cubic capacity -- and fuel consumption and emissions. — te ; Cane 


Presently, four Canadian provinces -- Alberta, Saskatchewan, Manitoba and Quebec -- as well eG, 


as 20 U.S. states allow for the controlled use of longer combination vehicles (referred to as — : 


LCVs). LCVs include tractors with twin 14.65 metre semi-trailers (called turnpike doubles) and - 
combinations of 14.65 metre and 8.6 metre semi-trailers (called Rocky Mountain doubles). - 
LCVs are presently not allowed in Ontario. Currently, the maximum combination vehicle length — 
in Ontario is 23 metres. (It is hoped by the province’s trucking industry that Ontario will soon - 
adopt a 25 metre national standard as recommended by the Roads and Transportation Association. 
of Canada). Turnpike doubles need between 29 metres and 35 metres, while Rocky Mountain 
doubles require an overall combination length of 29 metres. ee ts 


A study conducted by the Western Highway Institute in the United States recently calculated fuel: 
_ consumption savings of over 40 per cent for turnpike doubles and about 10 per cent for Rocky 
Mountain doubles. fe ye : 3 Baek oe cg ort as : 


_ The Nix study, referred to above, found, using Canadian data, that fuel efficiency increases by 
about 22 per cent when low density freight is carried in a turnpike double instead of a f 
conventional 14.65 metre. tractor\semi-trailer combination. . cote ESE 


A 1990 Nix study; examining the impact of allowing LCVs on the Highway 401 corridor 
between Montreal and Oshawa, found that annual savings of between 3.2 million and 6.5 million 
litres of diesel fuel were possible by diverting freight hauled by conventional trucks to LCVs in 
that corridor alone. : gees oe 2 : aetna | 


In his study, Nix also argues that fuel emissions figures for trucks are also sensitive to the 
_ assumptions made about the size of truck used, stating that "emissions, when measured in terms 
of grams per tonne-kilometre, show the same relationship to. truck size as the fuel 
consumption..." He concludes that larger trucks emit fewer grams per tonne-kilometre than 
smaller trucks. 7 | ae Begs? 


In summary, it is argued that the inherent environmental advantages of longer trucks are not 


generally recognized or understood and should be the subject of further investigation and form — 
part of the policy framework for studying their use in Ontario. OR ale ao ee 
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APPENDIX IV: STAKEHOLDERS AND RESPONDANTS 


(1... KEY STAKEHOLDERS IDENTIFIED BY THE TRANSPORTATION SECTOR 
TASK FORCE : 


Air Transport Association of Canada 


-. Amalgamated Transit Union 


_ Association of Import Auto Manufacturers of Canada 
Association of Municipalities of Ontario 

Auto Parts Manufacturers Association 

Canadian Auto Workers Union 

Canadian Automobile Association 

- Canadian Brotherhood of Railway Transport & General Workers 
Canadian Environmental Law Association 

Canadian Gas Association _ 

Canadian Industrial Transportation Mere 

Canadian Institute for Guided Ground Transport 
Canadian Institute for Research on De Meeks Chemistry 
Canadian Manufacturers Association 

Canadian Oxygenated Fuels Association 

Canadian Petroleum Association — 

~ Canadian Petroleum Products Institute . 

Canadian Shipowner Association 

Canadian Transportation Accident Investigation Board 
Canadian Urban Transit Association | 

Chrysler. 

Climate Change Convention, Environment Canada 
CN Intermodal ; 
Conservation Council of Ontario 

CP Rail | 
Electrical and Electronic Manufacturers Association 
Engine Manufacturers Association 


-_ Environmental Plan Transportation 


Environmentalists Plan Transportation 
Federation of Canadian Municipalities 
Ford 

Friends of the Earth 


- General Motors 


Go Transit Bus and Rail Services 

Greenpeace 

Guelph Transportation Commission 

Institute of Transportation Engineers - District 7 
Insurance Bureau of Canada : 
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London Transit Commission Pat 
Magna International ie aes 
‘Mississauga Transit 
Motor Vehicle Manufacturers Association of Canada 
National Transportation Agency : 
OC Transp 
Office of the Greater Toronto Area 
Ontario Chamber of Commerce - Committee on Northern Transportation Issues 
Ontario Good Roads Association 
‘Ontario Highway Transport Board 
Ontario Hydro 
“Ontario Motorcoach Association 
Ontario Professional Planners 
Ontario Roadbuilders Association 
Ontario Trucking Association 
Ontario Urban Transit Association. 
ORTECH International _ 
Petroleum Association for the Conservation of Canadian Environment (PACE) 
Pollution Probe 
Railway Association of Canada 
Royal Commission on National Passenger Transportation 
Solar Energy Society of Canada ; 
Teamsters Joint Council 
The Canadian Shippers Council - 
Town of Markham, Transit Department — 
TransAction Coalition 
_ Transport 2000 
Transportation Association of Cana 
Transportation See Board 
TIC. 3 
United Steel Workers of America _ 
United Transportation Union 
Urban Transportation Development Corporation 
Via Rail 


The above were identified as key stakeholders by the Transportation Sectoral Task Force tpl 
mailed a copy of the draft report. Over 1000 copies of the draft report were sent to other 
interested groups and individuals by request. oho : Goer 
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chat ORGANIZATIONS AND INDIVIDUALS WHO RESPONDED TO THE DRAFT: 
REPORT OF THE TRANSPORTATION SECTOR TASK FORCE 

CAA Toronto Club, Gerald G. Turnbull, Vice President, Corporate Marketing | 

Canadian National, Alistair W. Gibson, Manager, Intermodal Research 


CP Rail, Huai Yu Chew, Cost and Business Analysis Department 
B.R. Burrows, Manager, Government and Industry Affairs 


_ Danny Harvey, Department of Geography, University of Toronto 
Ministry of Energy, Bay, Beale, Manager, Energy Efficiency 


Ministry of Northern Development and Mines, George Ansell, Senior Policy Advisor, 
Transportation 


Ministry of er tie. David Guscott, Assistant Deputy Minister, Policy Division 
_ Ministry of Transportation, The Honourable Gilles Pouliot, Minister — 

Motor Vehicle Manufacturers’ Association, Norman A. Clark, President. 

Northcare, North Bay, J udy Skidmore, Executive Vice President 


tNowihwestern Ontario Associated. ‘Chambers of Gomunerce! D. W. Scott, Chairman, Resources 
Committee 


Ontario Good Roads Association, Robert A. Dempsey, First Vice oe 

| Ontario Highway Transport Board, pay E. Smith, Chairman 

Ontario Trucking Association, David A. Bradley, President — 

Ontario Urban Transit Association, A. Cormier, Executive Director 

Giawaeareton Regional Transit Commission, John A. Bonsall, General Manager 
Royal Commission on National Passenger Transportation, Louis D. Hyndman, Chairman 
STOP, Bruce Walker, Research Director 

Town of Dryden, T.S. ane Mayor - 


7 | 107 


a Pr i z 
Transportation ery Board of Canada, John W. Stants, Chairman a 
- Urban Transportation Development Division of Lavalin, John Mandelli, cer and Chief | 
Operating Officer 
R. Morrison Renfrew, Senior Vice-President, Engineering & Business Development 


VHB Research & Consulting Inc. , Murray Trott, Economist 
' David Heeney, Principal 
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If you would like a copy of any of the following 
reports: a 


Agriculture and Food 

Energy _ 

Forestry 

Manufacturing 

Minerals 

Native People’s Circle 

_ Transportation 

Urban Development and Commerce ~ 


Please contact: 


Ontario Round Table on 
Environment and Economy 
790 Bay Street — 

- Suite 1003 

Toronto, Ontario 

M7A 1Y7 


Telephone (416) 327-2032 
Fax (416) 327-2197 
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